SAMA. | 
YOURNAI or 


CHILDREN 


ESCHERICHIA COLI 0127:B,, A PATHOGENIC STRAIN AUGUST 19655 


CAUSING INFANTILE DIARRHEA 
CYRIL S. STULBERG, Ph.D, ET AL VOLUME 306 NUMBER 2 


THE DEVELOPMENTAL EVALUATION OF THE BLIND 
PREMATURE INFANT ARTHUR H. PARMELEE JR, M.D. 


ULCERATIVE COLITIS IN CHILDREN 
JOSEPH B. KIRSNER, M.D., ET AL. 


GANGRENE OF THE EXTREMITIES IN INFANTS SUB- 
SEQUENT TO INTRAVENOUS THERAPY 
DONALD S$. MILLER, ET AL. 


BLOOD CELL VALUES FOR HEALTHY ADOLESCENTS 
JANE M, LEICHSENRING, Ph.D. ET AL. 


THE RELATIONSHIP OF SKIN pH PATTERN TO 
SEXUAL MATURATION IN BOYS 
HANS BEHRENDT, M.D., ET AL. 


HASHIMOTO'S DISEASE IN CHILDHOOD 
CAPT. H. CLINTON DAVIS (MC), ET AL. 


CONGENITAL MITRAL ATRESIA WITH HYPOPLASTIC 
NONFUNCTIONING LEFT HEART 
SIDNEY FRIEDMAN, M.D., ET AL. 


COMPLETE-COMTENTS ON FIRST PAGE 


AMERICAN MEDICAL ASSOCIATION Publication 


a 
4 
i 
— 
é 4 
4 
= 
wie 


in 


infants 


allergic 
to 
cow’s milk | you can expect 


prompt control of allergic 
symptoms . . . good nutritional 
progress and weight gain 


mothers appreciate 


no “burned bean” taste... 
light appetizing color . . . ease 
of preparation—dilute 1:1] with 
water 


infants benefit 


from-a well-tolerated, satisfy- 

ing formula . . . feeding and di- 

gestive disturbances rare... 
_--—Stogls sgpisfactory 


when you prescribe 


Liquid 


Sobee 


HYPOALLERGENIC SOYA FORMULA FOR INFANTS 


Mead has prepared an instruction leaflet 
for your mothers, “Care of the Allergic 
Child.” Formula preparation and skin care 
ate discussed. Another Mead service for 
you is the Liquid Sobee® recipe book for 
older children and adults. Supplies of both 
leaflets are available on request. 
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NO ONE IS COMPLETELY IMMUNE 


BRAND OF MECLIZINE HYDROCHLORIDE 


Motion sickness afflicts people of all ages 
because almost everyone is sensitive to 
labyrinthine irritation induced by travel 
on land and sea and in the air. 


Bonamine has proved unusually effective to Supplied: 
. prevent and treat this minor but distressing Bonamine Tablets (scored and 
complaint. And a new agreeable method 7 tasteless) 25 mg. 
(ie of administration is now offered by the Bonamine Chewing Tablets 25 mg. 


incorporation of this well-tolerated agent, 
with its prolonged action, in a pleasantly 
yhint-flavored chewing-gum base. 90% of the 
drug content becomes available in only 
five minutes of chewing. 


Bonamine is also indicated for the control Ee 
of nausea, vomiting and vertigo associated with 
labyrinthine and vestibular disturbances, 
Meniére’s syndrome and radiation therapy. 


TRADEMARK 


PFIZER LABORATORIES, Brooklyn 6, N.Y. 
Division, Chas. Pfizer & Co., Inc. 
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unsurpassed 
pediatric 
antihistamine 


Pyribenzamine Elixir 


A palatable, spice-flavored antihistamine, Pyribenzamine 
Elixir offers highly effective therapy in a broad range of 
allergies. Dosage can be readily adjusted to any age, 

any individual requirement. Prescribe this well-accepted 
medication alone or as a therapeutic vehicle. Each 4-ml. 
teaspoonful contains 30 mg. Pyribenzamine citrate. 


Pyribenzamine® citrate (tripelennamine 
citrate CIBA) 
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physiologically 


specific 
for 
the infant 
1. dietary 2. 


Human breast milk: SIMILAC 


*“‘Just as the milk of other so similar to the milk of 

mammals is specific tor their healthy, well-nourished 
young, human milk is mothers that there is 
specific for young infants.”’ no closer equivalent. 


Hady, T. B., and Adams, F. H.: 


J. Pediat. 40:243 (Feb.) 1952. 
3.4% Fat 3.4% 
1.5% Protein 1.7% 
6.8% Lactose 6.7% 
50 mg./ quart Ascorbic Acid 50 mg./ reliquefied quart 
Other vitamins in adequate amounts 
Milk minerals in favorable proportions 


Fine, soft, fluid curd assuring rapid, 
easy digestion 


Regular Similac feedings provide a source 
of nutritional protection; help reduce the 
incidence of complications encountered in 
the first year of life. 


Similac feedings are simple to prepare 


Supplied: as Powder in tins of 1 lb., with measuring 
cup; as Liquid in tins of 13 fl. oz. 
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M&R LABORATORIES, COLUMBUS 16, OHIO 
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HEAT TEMPERED 
for reliable | 
hypoallergenicity 


MULL-SOY 


for milk allergy 
Liquid or Powdered 


among various supposedly hypo- 
allergenic soybean alternatives to milk 
recently tested on passively sensitized 
children, only heat-tempered MULL-soy 
(Liquid or Powdered) proved to be 


reliably hypoallergenic.' 


This valuable protection against 
recurrence of allergic symptoms’ far 
outweighs any minor change in color 
or texture which may result. 


MULL-SOY Liquid...used like evaporated milk. 
Start with 1:3 dilution, increase gradually to 
1:1. Add carbohydrate of choice as required. 
Available in 15%-fl.oz. tins. 


as Phe wiv 
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MULL-SOY Powdered ...used like dried whole 
milk. Start with 1 tablespoonful to 4 fl.oz. 
water, increase gradually to 1 tablespoonful 
to 2 fl.oz. Add carbohydrate as required. 
Available in 1-lb. tins. 


1. Ratner, B. et al: A.M.A. Am. J. Dis. Child. 89:187, 1955. 
2. Glaser, J., and Johnstone, D. E.: J.A.M.A. 153:620, 1953. 


Bordens 


PRESCRIPTION PRODUCTS DIVISION 
350 Madison Avenue, New York 17 
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VOLUME FILES 
for 


A.M.A. SPECIALTY JOURNALS 


Archives of Dermatology 
Archives of Neurology 

and Psychiatry 
Archives of Internal Medicine 
Archives of Pathology 
Archives of Surgery 
Archives of Ophthalmology 
Archives of Otolaryngology 
American Journal of Diseases 

of Children 

Archives of Industrial Health 


You keep your Specialty Journals, of course, but where? Are they 
filed chronologically, in a convenient place—readily accessible for 
reference? Are they preserved for succeeding years? 


The volume file cases shown above are inexpensive and serviceable. 
More important to you—when used with the indexes published each 
year, they make the Specialty Journals a valuable part of your per- 
manent reference library. The files are sold only in pairs, one for 
each six issues (one volume) of a Specialty Journal. The two cases, 
or one pair, hold the twelve copies for one year. 


Made of heavy fiberboard, cloth-taped at corners for extra strength. 
Covered with fine-quality binders cloth. Open at back and labelled 
on front for ready reference. Labels are supplied free—volume and 
year to be filled in as desired. When ordering specify title of 
Specialty Journal wanted on label. 
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no pain... 
no memory 


Perhaps no other single anesthetic method 
has advanced the science of pediatric anesthesia 
so greatly in recent years as PENTOTHAL given 
rectally. An impressive literature affirms that: 
* Induction is quick, simple, painless. The 
patient goes to sleep in his own bed, 
wakes there afterward. 


« Psychic trauma of anesthesia is done away 
with. Complete amnesia is present in 
almost all cases. 

¢ Dosage of inhalation agents is lessened. 
Postoperative nausea and delirium 
are greatly reduced. 


« Levels ranging from preanesthetic 
sedation to basal anesthesia may be 
reached, without complications. 
For ease, safety, humaneness, consider PENTOTHAL 
by rectum for any pediatric operative procedure. (bbott 


(Thiopental Sodium, Abbott) 
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Low Cost Insurance 
Against Nutritional Iils 


In recent years the improved pattern 
of foods consumed in the United States 
has largely eliminated frank forms of 
nutritional deficiency diseases. This great 
gain in public health is attributable in 
large measure to the nationwide dis- 
tribution of nutritionally improved staple 
foods, well exemplified by enriched 
bread.' “Such improvement of foods in 
the United States has been described 
as low-cost insurance against nutri- 
tional ills.’”?* 

Present-day enriched white bread, en- 
hanced in B vitamins, minerals, and milk 
protein content, serves as an important 
nutritional protection to consumers. In 
particular, low-income groups, who eat 
large amounts of enriched bread because 
of its low cost, benefit by its high nutri- 
tional values.’ 

Wherever sold, enriched bread com- 
plies with the federal definition and 
standard for the product. Per pound, 
enriched bread provides at least 1.1 mg. 
of thiamine, 0.7 mg. of riboflavin, 10 mg. 


of niacin, and 8 mg. of iron. By and 
large, it also supplies about 400 mg. of 
calcium and 39 grams of protein. Since 
the protein consists of flour and milk 
proteins, it is biologically effective for 
growth as well as tissue maintenance. 
Enriched bread is one of the reasons 
why “We are a nation . . . fed on a plane 
of nutrition unequalled anywhere in 
the world.’”* 


1. King, C. G.: Newer Concepts of Optimum Nutrition, 
Food Technol. 8:486 (Nov.) 1954. 

2. U.S. National Office of Vital Statistics: Vital Statistics 
of the United States, 1948. Part I. Washington, D.C., 
U.S. Government Printing Office, 1950. 

3. Sebrell, W. H.: Developing Modern Nutrition Programs, 
Public Health Reports, United States Department of 
Health, Education, and Welfare 69:277 (Mar.) 1954. 

4. Josephson, D. V.: Review of Chemical Mechanisms 
Affecting Flavor Acceptability of Dairy Products, 
J. Agr. & Food Chem. 271182 (Nov.) 1954. 


The nutritional state- 
ments made in this 
advertisement have been 
reviewed and found con- 
sistent with current 
medical opinion by the 
Council on Foods and 
Nutrition of the American 
Medical Association. 
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20 NORTH WACKER DRIVE 
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infant foods are J0f “all alike” 


is the only infant formula 


made exclusively 


from Grade A Milk* 


i 


Designed especially for pediatric 
use, Varamel is unique in its field 
and should not be confused 

with ordinary evaporated milks. 


First—Varamel is made from 
Grade A Milk*, thus assuring a 
high quality, clean milk from the 
source of supply to the infant. 


Second -—\Varamel is fortified 
with sufficient pure synthetic 
vitamins to provide the daily 
recommended allowance of all 
known essential vitamins. 


La 
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Gan, Cleve 
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Third—The butter fat is re- 
placed by vegetable and animal 
fats which are particularly well- 
tolerated and utilized by the 
infant. 


Fourth —Iron is added to sup- 
ply 7.5 milligrams per quart of 
formula. 


Fifth—No sugar has been add- 
ed, so that Varamel is equally 
as flexible as either whole or 
ordinary evaporated milk. 


THE BAKER LABORATORIES, INC., Cleveland 3, Ohio 


Milk Products Exclusively for Infant Feeding 
Plant: East Troy, Wisconsin 


VAR 
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*Made from Grade A Milk (U. S. 
: Public Health Service Milk Code) al 
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A NEW SERIES IN 


® PARENTS’ PRIVILEGE 


for parents of young children 
of pre-school and early 
school age 


® A STORY ABOUT YOU 
for children in grades 4, 5, and 6 


approximately junior high 
school age 


® LEARNING ABOUT LOVE 


for young people 
of both sexes (about 16 to 


® FACTS AREN'T ENOUGH 


responsibility for children 
or youth that may create 


PRICES 


Note: Discounts apply to 
quantities of any single title, 
or to quantities of sets. 


Quantity Discount Price 
$ .50 
10 10% 4.50 
25 30% 8.75 
50 40% 15.00 
100 50% 25.00 
1000 60% 200.00 


Set of 5 titles, $2.25. 


Distributed By 


AMA SERVICES 
Box No. 8610A 
Chicago 77, Ill. 


Titles in the new series 


for boys and girls of — 


20 years of age) e 


for adults who have any S051 


@ need for an understanding # 
of sex education 


ORDER BLANK 


(no stamps) for the following pamphlet(s): 
Quantity 


Enclosed is $. 
Title 
1. PARENTS’ PRIVILEGE 
2. A STORY ABOUT YOU 
3. FINDING YOURSELF 
4. LEARNING ABOUT LOVE 
5. FACTS AREN’T ENOUGH 
Complete set of five 


Please send pamphlet(s) to: 
(Please Print) 


Name 
Street 
City 
Zone 


State. 


CD 8-55 
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Why doctors 
praise these 


famous shoes | 


for children 


Physicians are keenly aware that the 
first five years are critical as the forma- 
tive years in the growth of a child’s 
feet. Selby Junior Arch Preserver Shoes 
are designed and constructed to meet 
the special needs of infants and chil- 
dren for the critical years, as well as 
for children of all ages. 

From the broad toed lasts, skived 
out at the inner border to accommo- 
date wedging, the use of the highest 
quality, light, strong, flexible leathers, 
through more than 170 operations that 
go into making each shoe, the excel- 
lence of Selby Junior Arch Preservers 


BROAD BASED 
HEEL 


MORE THAN THREE QUARTERS 


ALLOY SPRING 


WEDGE 
CONSTRUCTION STEEL SHANK 


@ If Selby Junior Arch Preservers are not avail- 
able in your city, please write directly to us. 


The Selby 
Shoe Company 


Portsmouth, Ohio 


The only genuine 
Arch Preserver 
Shoes for children 


is the result of the knowledge and skill 
acquired in more than three quarters 
of a century of fine shoemaking. 

It is because of the excellence in de- 
sign and construction of Selby Junior 
Arch Preservers that doctors in every 
part of the country praise these famous 
shoes for children. 

When you recommend shoes for in- 
fants and children, please remember— 
Selby Juniors are the only genuine Arch 
Preserver Shoes for children. 
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When there’s a special 
infant feeding problem... 


Instant PET NONFAT DRY MILK 
OFFERS AN IDEAL SOLUTION 


New Instant PET Nonfat Dry Milk can be used ad- 
vantageously in many special situations—for infants 
with diarrhea or other temporary digestive upsets, 
for infants with specialized demands for higher solids 
formulas (to fortify premature feedings, for 
example), or whenever a diet high in protein, miner- 
als, and B-vitamins but low in fat is indicated. 


Instant PET Nonfat Dry Milk supplies all of the 
bone and muscle-building nutrients of milk. 
It is as simple to prepare as any standard milk for- 
mula. And it has the advantage of being far less 
expensive than special infant feeding preparations. 
Try PET Nonfat Dry Milk for these young patients 
—we think you'll agree that it is one of the most 
useful foods. 


Developed by Pet Milk Company, 
makers of the original evaporated milk. 


PET MILK COMPANY, ARCADE BUILDING, ST. LOUIS 1, MISSOURI 
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DISEASES 


Col: a P. athogenic 


|. Epidemiology and Bacteriology of a Prolonged Outbreak in a Premature Nursery 


CYRIL S. STULBERG, Ph.D. 

WOLF W. ZUELZER, M.D. 

ANTHONY C. NOLKE, M.D. 

and 

ARTHUR L. THOMPSON, M.D., Detroit 


A number of distinct serologic types of 
Escherichia coli have been shown to be 
responsible for institutional outbreaks as 
well as sporadic cases of diarrhea in new- 
born and young infants. In this laboratory 
an extensive nursery outbreak of diarrhea 
was studied in 1953 and was shown to be 
caused by E. coli O111: Bg. The etiologic 
role of this organism was evident by its 
regular presence in virtually pure culture in 
the stools during the acute stage of the dis- 
ease and by the simultaneous disappearance 
of both symptoms and organisms under effec- 
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tive antibiotic therapy. It was observed in 
the majority of cases that, after therapy was 
discontinued, the organisms recurred in 
large numbers in the stools in the absence of 
renewed diarrheal symptoms, a finding brief- 
ly mentioned by others.* Thus, the presence 
of asymptomatic carriers indicated the pat- 
tern of spread of the infection and, as noted 
also by several investigators,+ the large 
numbers of pathogens excreted seemed to 
explain the high degree of transmissibility 
of this disease. 

As the result of this experience, periodic 
checks of the premature nursery were made 
for the presence of those serotypes of 
pathogenic E. coli which could be identified 
with three then-available antisera, namely, 
O111: By, O55: Bs, and 026: Bg. From July, 
1953, to December of the same year, none 
of these serotypes were observed in the 
nursery, nor was there any clinical diarrhea 
during this time. During the same period, 
however, these organisms were repeatedly 
isolated from sporadic cases of diarrhea ad- 
mitted to other areas of the hospital.t 

In December, 1953, diarrhea, at times of 
epidemic proportions, again began to appear 
in the premature nursery. E. coli, cultured 
from the affected infants, were not of the 


* References 2 and 3. 
+ References 4-6. 
t Unpublished data. 
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above-mentioned types. Through the courtesy 
of Dr. W. W. Ferguson, the organisms were 
tested at the Michigan Department of Health 
with antisera then available against four 
additional serotypes of E. coli associated 
with infantile diarrhea,’ O86: B;, O119: 
O125: Bis, and O126: By, but with negative 
results. Thus the serotypes of E. coli until 
then observed to be associated with epidemic 
diarrhea were excluded as etiologic factors. 
Nevertheless, infants sick with diarrhea were 
treated on empirical grounds with neomycin, 
since this drug had proved effective in the 
earlier epidemic and again seemed to control 
the symptoms in the individual cases. In the 
meantime, stool specimens and cultures were 
saved for future reference. 

The diarrhea continued to smolder in the 
nursery until June, 1954, when it again 
reached epidemic proportions and a more 
systematic study was initiated. This report 
deals with the bacteriologic and epidemi- 
ologic aspects and the eventual control of 
this epidemic which involved a total of 60 
cases with 5 fatalities and extended over a 
period of four months. Although the etiologic 


agent was eventually established as E. coli 
O127 :Bs,§ it will be emphasized that the 
epidemic was recognized as one of E. coli 
etiology before the actual serotype was iden- 
tified. 


BACTERIOLOGIC METHODS 


Rectal swabs were plated out on blood agar from 
which E.-coli-like colonies were picked for im- 
mediate serologic typing and for subsequent cultural 
identification of E. coli. In addition swabs were 
also cultured on MacConkey’s, S.S., and tetra- 
thionate media, in order to exclude the presence of 
Salmonella or Shigella organisms. On blood agar, 
the selection of E. coli colonies for typing purposes 
was facilitated by the fact that in most cases of 
acute diarrhea, the organisms grew virtually in 
pure culture. It has been shown that each of the 
diarrhea-producing strains of E. coli possesses 
thermostable somatic “O” and thermolabile “B” 
antigens. Moreover, the diarrhea serotypes identi- 
fied thus far are distinct from one another in that 
they do not possess common antigenic groups. In 
the present study, specific antisera were prepared 
and titrated according to the methods of Kauff- 
mann.® Thus antisera containing “OB” agglutinins 


§ References 7 and 8. 
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were obtained from rabbits immunized with un- 
heated formalinized organisms, and “O” agglutinins 
from rabbits given heated (100 C for 1% hr.) 
organisms, and titers obtained by differential tube 
agglutination tests® were in the order of 1: 1280 
for “OB” sera and 1: 5120 for “O” sera. When a 
portion of an individual colony to be typed was 
mixed with a drop of “OB” antiserum (dil. 1:5) 
on a slide, a positive reaction was immediately ap- 
parent by strong, macroscopic agglutination. The 
“OB” sera were used for rapid screening, while 
the “O” sera were used to confirm each positive 
reaction. 

In cases where positive reactions to the available 
antisera were not obtained, stool specimens were 
stored at —20 C for subsequent study of possible 
viral agents, and the untyped E. coli isolated from 
such patients was stocked on nutrient agar for 
future antigenic analyses. Comparative sensitivities 
of the predominant E. coli organism from each 
patient, whether or not it could be serologically 
typed, were determined against various antibiotics 
by the disc method on blood agar plates. The re- 
sults were comparable to those obtained in quanti- 
tative sensitivity tests performed through the cour- 
tesy of Dr. Myron W. Fisher, of Parke, Davis & 
Company. 


DESCRIPTION OF THE EPIDEMIC 


Phase I1.—Prior to June 1, 1954, there had 
been seemingly sporadic cases of diarrhea 
in the premature nursery which followed no 
pattern then recognizable to us. On June 1 
and 2 there were no cases, but on June 3, 
two of the seventeen infants then in the 
nursery had frank diarrhea lasting five and 
seven days, respectively. On June 6, a third 
infant, who had had diarrhea during May, 
had a relapse. At this point stool cultures 
from 14 infants, including the 3 diarrhea 
patients, were examined for pathogenic E. 
coli with the then available antisera. None 
of the strains tested for (O111: By, O55: Bs, 
O26: Be) were present. The affected pa- 
tients received therapy (100 
mg/Ib/day) for a period of four to six days 
and recovered. By June 10, however, five 
additional cases of diarrhea had occurred, 
and new infections continued to be observed 
until the 21st. All the infants with clinical 
diarrhea were treated with neomycin, but 
those who were symptom-free did not receive 
the drug on a prophylactic basis. New admis- 
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sions to the nursery continued during this 
period. As shown in Part A of the Figure, 
by July 6 the nursery was again free of 
diarrhea and until July 12, only one new 
case appeared. By this time antibiotic therapy 
had been discontinued in all infants. 


Phase II—On July 12, the nursery popu- 
lation consisted of 21 premature infants, of 
whom 8 had from diarrhea. 
On that and the next day, two of the con- 
valescents had relapses and a recently ad- 
mitted infant had an increased number of 
stools. The following day two fresh cases 
developed, and, as seen in Part 4 of the 
Figure, the incidence now rose sharply, 
reaching a peak of 11 cases on July 19. 
Again the sick infants were treated with 
neomycin, partly because of the previous 
experience and partly because the still un- 
typed E. coli isolated from the stools of 
these infants in virtually pure culture proved 
to be susceptible to this drug in vitro and 
their disappearance from the stools seemed 
to coincide with clinical improvement. It 
was felt that control of the outbreak by neo- 
mycin therapy would point strongly to an 
E. coli etiology even though at this time the 
organisms could not be distinguished from 
ordinary commensal strains. Cultures sent 
at this time to Dr. Ferguson were reported 
to be negative for the following strains of 
E. coli: By, O55:Bs, O26: Be, 
O86 : Bz, 0119: 0125: Bys, and O126:- 
Big. The incidence of diarrhea did in fact 
decline sharply. This time neomycin therapy 
was continued for a period of about 18 days. 
By Aug. 10 such therapy was discontinued in 
all cases, and there was again no diarrhea 
in the nursery. 


Phase III.—A\most 
were two relapses, and two new cases de- 
veloped. In the stools of these patients, as 
well as in other convalescents, an almost 
simultaneous emergence of E. coli in heavy 
growth or pure culture was observed. Part 
A of the Figure illustrates how the cycle of 
relapses and new infections was again re- 
peated. By Aug. 29, sixteen new cases and 
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immediately there 
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six relapses had occurred, and on that day 
13 of 28 infants were suffering from diarrhea. 
Again treatment of the affected infants re- 
sulted in prompt individual improvement and 
decline of the outbreak, and again the coli- 
form organisms disappeared from the stools. 


Phase IV.—A\though by Sept. 5 the out- 
break seemed to be under control, there was 
an almost immediate resurgence of diarrhea, 
building up to a peak of six cases within 
nine days. At this point every infant in the 
nursery, regardless of whether or not he 
had diarrhea, was given neomycin for a six- 
day period. The outbreak promptly subsided. 

Phase V.—After the fourth cycle of diar- 
rhea was cut short, only a few isolated re- 
lapses were observed, but no new cases 
developed up to the time of this writing, 
five months later. Upon the appearance of 
relapses, the entire population of the nursery 
received neomycin in the period of Oct. 6 
to 12, and subsequently all newly admitted 
infants were given a prophylactic three-day 
course of the drug upon arrival. 


IDENTIFICATION OF THE ETIOLOGIC AGENT 


In view of the failure to identify any of 
the then-recognized pathogenic strains, the 
E. coli organisms recovered from one of 
the patients were injected into rabbits in the 
hope of producing a specific antiserum capa- 
ble of demonstrating a common etiologic 
basis for the epidemic. At the same time an 
antiserum was prepared against a known 
strain of E. coli 0127: Bg,* suplied by Dr. 
Ferguson. These were ready for use about 
Oct. 1 and proved to have the same specifi- 
city against the known strain as well as 
specifically agglutinating the organisms from 
our patients. In the meantime, Dr. W. H. 
Ewing, Communicable Disease Center, 
Chamblee, Ga., had identified the organisms 
from several of our patients as E. coli 
127: Bg, information which reached us on 
Sept. 20. It now became possible on the 
basis of cultures and stool specimens saved 
since June to make a systematic study of 
this organism in relation to the epidemic and 


— & 
+ 
_ 
gc 
= 


ESCHERICHIA COLI DIARRHEA 

with a recognizable pathogenic agent to 
trace, as it were, the epidemiologic pattern 
back to its beginning. 

It will be recalled that some diarrhea had 
been intermittently noted in the premature 
nursery since December, 1953. The stool 
specimens from such cases, dating from this 
preliminary period, now yielded E. coli 
127: Bs, indicating that the epidemic, in 
reality, had its beginning at a much earlier 
time than had been apparent on clinical 
grounds. For the period referred to as Phase 
I (June 1-July 12, 1954), stool specimens 
had been saved more frequently but still not 
systematically. Part B of the Figure shows, 
however, that E. coli 0127 was prevalent in 
the nursery, and enough data are available 
to show fairly good correlation between the 
frequency of the organism in the stools and 
the incidence of diarrhea as is apparent from 
a comparison of Parts B and A. Of 14 stool 
cultures obtained on June 7, five were posi- 
tive, indicating that about one-third of the 
infants were excretors of E. coli 0127. 

The bacteriologic data for Phase II are 
reasonably complete after July 23, on which 
day the entire nursery population was cul- 
tured. The incidence of diarrhea was already 
declining by that time, clearly because the 
active cases were under treatment with neo- 
mycin. On July 23, more than 50% of the 
infants were excreting E. coli 0127. The 
incidence of positive stool cultures now also 
decreased rapidly. Continued daily cultures 
of the stools from the convalescent infants, 
those with clinical relapses, and the few 
cases of newly developing diarrhea, when 
analyzed retroactively, showed virtual dis- 
appearance of E. coli 0127 while neomycin 
was being given. 

Since at the time of the epidemic itself 
this information had not been available, the 
sampling of stools from this group had been 
continued blindly as it were. It had been 
noticed at the time, however, that E. coli 
was reappearing in the stools almost immedi- 
ately upon the cessation of antibiotic therapy. 
With the specific antiserum it now became 
evident that at the beginning of Phase III, 


between August 10 and 18, at the very time 
when clinical diarrhea had entirely sub- 
sided, 14 asymptomatic infants were inter- 
mittently excreting large numbers of E. coli 
O127. All but one of these infants had had 
diarrhea previously, the exception being one 
who subsequently developed the disease. In 
the next three weeks, five clinical relapses 
occurred and diarrhea developed in a total 
of 17 new cases, of which 10 represented 
recent admissions. In each of these 22 cases, 
the stools contained practically pure cultures 
of E. coli 0127 during the period of clinical 
illness. Thus the outbreak of Phase III, which 
reached its peak on September 29 (Part A 
of Figure), was preceded by the presence of 
numerous asymptomatic carriers, a few in- 
fants in clinical relapse, and infants in the 
incubation stage of the disease. With anti- 
biotic therapy, the incidence of E. coli 0127 
declined sharply, paralleling the disappear- 
ance of diarrhea almost exactly, as illustrated 
in the Figure. 

The specimens obtained at the beginning 
of Phase IV, however, showed an almost 
immediate resurgence of the organisms in 
the nursery, even though those patients 
recently placed on neomycin therapy were 
still receiving the drug. The positive cul- 
tures came in part from patients who had 
been asymptomatic for long periods of time 
but who had more or less continuously ex- 
creted the organism, and partly from newly 
infected patients who had not yet developed 
diarrhea. The build-up in positive cultures 
was indeed rapidly followed by a parallel 
increase in new diarrhea cases. It was at 
this point that all the babies in the nursery 
were given neomycin, and, as seen in Part A 
of the Figure, the incidence of diarrhea now 
subsided almost completely and never again 
reached the proportions of a nursery out- 
break. Beginning Sept. 16, cultures from 
every infant then in the nursery 
quently proved negative for four consecutive 
days. 

Phase V is particularly interesting from 
the bacteriologic and epidemiologic points of 
view, since it was during this period that the 
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typing serum for E. coli O127: Bs was 
first used on currently obtained cultures, 
permitting more accurate and specific con- 
trol of the infection. 

Beginning Sept. 24, every newly ad- 
mitted infant had been given empirically 
a three-day course of neomycin for the pur- 
pose of preventing the introduction of new 
pathogenic strains into the nursery. It had 
been assumed, in view of the previous ad- 
ministration of neomycin to every infant in 
the nursery for a period of one week and 
the promptly following disappearance of diar- 
rhea and E. coli from the stools, that the 
original epidemic had at last been brought 
under effective control. While there was in 
fact no further diarrhea, the subsequent bac- 
teriologic analysis (Part B of the Figure) 
shows that this assumption was erroneous. 
Despite the virtual absence of diarrhea, nu- 
merous infants convalescent from previous 
episodes were still excreting E. coli 0127. 


The fact that a new outbreak failed to 
develop during this time may be attributed 
in part to prophylactic use of neomycin on 


the newly admitted infants and partly to the 
use of this drug in a specific manner based 
on recognition of the organisms by sero- 
typing. Even so, the elimination of the 
organism from the nursery was not accomp- 
lished until all infants had once more been 
simultaneously placed on therapy for four 
days and the few cases with persistent ex- 
cretion were individually controlled with 
neomycin until discharge. The last positive 
culture was obtained on Oct. 20 from a 
patient with bacteriologic but not clinical 
recurrence. 

On Oct. 25, a newborn premature infant 
was admitted whose stool culture, obtained 
as part of the admission procedure, was posi- 
tive for E. coli 0127: Bs. This infant came 
from the nursery of another hospital at the 
age of 48 hours and had no clinical evidence 
of diarrhea. The organisms were present in 
the stools for three days. This infant, who 
received neomycin initially and again when 
another positive stool culture was obtained, 
never developed diarrhea and eventually had 
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consistently negative cultures and was dis- 
charged Nov. 18. In the meantime a second 
instance of admission of an infant coming into 
the unit with E. coli 0127 in the stools oc- 
curred Noy. 1. This infant presented no 
abnormal symptoms, received neomycin for 
a period of six days, and excreted no further 
E. coli 0127. There were no cross infections 
from these two cases. Daily and later bi- 
weekly typing of stool cultures of all newly 
admitted patients, using polyvalent antiserum 
containing antibody for E. coli 0127: Bs as 
well as for seven additional serotypes, has 
given consistently negative results up to 
the present time. 


COMMENT 

The observations presented above con- 
form to the pattern of nursery epidemics of 
diarrhea caused by pathogenic E. coli strains, 
such as the E. coli Ol111: By outbreak re- 
ported from this clinic in 1953 ' and others.|| 
There is ample evidence for the causative 
role of 0127: Bg strain isolated from the 
patients reported here. Although the bac- 
teriologic data for the preliminary period and 
the early phases of the prolonged outbreak 
are somewhat incomplete, the general paral- 
lelism between clinical manifestations and the 
presence of E. coli 0127 is striking even for 
that interval. For the later phases the data 
are complete. Equally significant is the co- 
incidence of clinical improvement with the 
disappearance of the organisms under the 
influence of antibiotic therapy. In all indi- 
vidual cases of diarrhea in which testing 
could be done, either concurrently or retro- 
actively, E. coli 0127 was present in large 
numbers during the acute stage. Conversely, 
in all but three cases positive stool cultures 
were associated with clinical diarrhea. Pa- 
tients in whom only negative cultures were 
obtained, as, for example, the majority of 
the infants in Phase V, did not at any time 
have diarrhea. The three patients with posi- 
tive cultures in whom diarrhea failed to 
develop had received neomycin prophylac- 
tically just prior to or at the time when the 
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cultures were obtained. In keeping with the 
effect of neomycin in cases of frank diar- 
rhea, it is probable that the use of the drug 
at such a moment prevented or cut short the 
development of clinical symptoms and sup- 
pressed the growth of the organisms. Then, 
as in the other patients, bacteriologic relapse 
without symptoms was observed in these 
patients. 

The incubation period was variable. The 
blind use of neomycin, suppressing the 
organisms during the actual epidemic, re- 
duced the number of cases which lent them- 
selves to a determination of the incubation 
period. However, at the time of these ob- 
servations the criteria for the early clinical 
recognition of the disease were not fully 
developed. These criteria will be more fully 
discussed in the companion paper.'* Using 
birth and admission dates in conjunction with 
the bacteriologic data, the minimum incu- 
bation period could be established as two 
to three days. On the other hand, periods of 
from 7 to 14 days elapsed in some instances 
between the first positive culture and the 
first recognizable clinical signs of disease. 
The factors which might influence the dura- 
tion of the incubation period are not as yet 
known; variations in the virulence of the 
infective organisms can reasonably be ex- 
cluded, since the strain responsible for the 
outbreak seemed to be uniform as judged 
by serologic specificity and susceptibility to 
antibiotics. Nonspecific and specific immunity 
of the infants, the former possibly related 
to age, and prematurity might play a part, 
but these factors remain to be evaluated. It 
is important in this connection to remember 
that these patients were premature infants 
and that somewhat different patterns might 
be found in full-term newborn or older in- 
fants. It is conceivable that the incubation 
period depends in part on the nature of 
the preexisting bacterial flora in the intes- 
tinal tract of the patients. Since at the time 
of the manifest disease the pathogenic strain 
is usually the predominant if not the sole 
coliform strain present in the intestinal 
tract, its establishment might be influenced 


by the type of organisms originally present 
and the degree to which they are capable of 
competing with the pathogen. In our patients, 
the preexisting organism was almost always 
a nonpathogenic E. coli strain, as might be 
expected in artificially fed infants. Thus the 
factors that lead to the conversion of a 
coliform bacterial flora from one serotype to 
another should prove interesting for a better 
understanding of the pathogenesis of the dis- 
ease. As yet no evidence is available con- 
cerning the possible role of phages or inhibit- 
ing substances produced by the infecting 
strain. 

The original source of the epidemic could 
not be established, but it is evident from the 
the data available that E. coli 0127 was 
present in the unit for a long time before 
the outbreak was recognized as such. The 
subsequent finding of E. coli 0127 in admis- 
sion stool specimens of certain of the infants 
entering the unit without clinical symptoms, 
at a time when immediate bacteriologic iden- 
tification and prevention were feasible, shows 
one way in which pathogenic organisms can 
enter a nursery. The description of the ob- 
served outbreak illustrates how such an 
organism can spread widely in a short time 
so that the source may be entirely obscured 
by the time the epidemic is recognized. 

The mode of transmission within the 
nursery in the face of standard isolation 
techniques is not clear. The majority of the 
patients were in Isolettes or incubators, so 
that airborn droplet infection seems im- 
probable. No special studies were made of 
fomites, personnel, etc., since at the height 
of the epidemic the offending organism had 
not yet been identified. Rogers*® found 
E. coli O55 in samples of dust on furniture 
and in the air during an epidemic caused 
by that organism, while Jameson and co- 
workers ° have shown how nursing personnel 
may harbor pathogenic E. coli on their hands 
even after rigorous washing procedures. 
However, in a previous epidemic due to 
E. coli O111 in our nursery’ under condi- 
tions almost identical to those of the present 


epidemic, no organisms were found in air 
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samples or on floors, cribs, windowsills, etc., 
or in the personnel. It has been pointed out 
that the large number of pathogenic organ- 
isms excreted from both the patients and the 
convalescent or incubating carriers is likely 
to enhance the transmissibility of the infec- 
tion. It seems to us that the problem involved 
in the establishment of the abnormal coli 
flora is likely to be the same as that of the 
acquisition of the normal bacterial flora in 
the alimentary tract of the newborn. If the 
source of ordinary E. coli, or, in the breast- 
fed infant, of Lactobacillus, were clearly 
understood, it should greatly clarify the way 
in which abnormal coliform organisms are 
transmitted under nursery conditions such as 
ours. 


The significance of the asymptomatic con- 
valescent carriers for the propagation of the 
epidemic is self-evident. These carriers would 
seem to account largely for the cyclic out- 
breaks of diarrhea. Their existence explains 
why an epidemic of this type could not be 
permanently controlled as long as only the 
patients with active diarrhea were subjected 
to therapy. From the present data and from 
our previous study,’ it is clear that with 
dosages used, neomycin therapy, while suc- 
cessful in sterilizing the stools and thus 
presumably the large bowel, does not com- 
pletely eliminate the organisms from the 
alimentary tract. Therefore a large number 
of bacteriologic relapses occur which serve 
as potential sources of new infections within 
a short time after cessation of therapy. It 
is not surprising that permanent control of 
the epidemic was accomplished only after all 
infants had simultaneously received an effec- 
tive antibiotic, whether or not they had or 
had had diarrhea, and after bacteriologic con- 
trol of the entire unit was established. It 
will be noted that the majority of the infants 
with bacteriologic relapse did not at that 
time show a resurgence of clinical symptoms, 
though in some instances clinical diarrhea 
did recur. Whether this diversity in clinical 
response can be related to the formation of 
specific antibodies is the subject of a current 
study to be reported. It is of interest that 
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despite bacteriologic and in some instances 
clinical relapses, no instance of in vitro re- 
sistance to neomycin was observed. 


Before discussing the implications of our 
findings with regard to control and preven- 
tion of nursery epidemics caused by patho- 
genic E. coli strains, it is necessary to stress 
the special conditions under which the pre- 
mature nursery of the Children’s Hospital 
of Michigan operates. Unlike ordinary new- 
born nurseries attached to obstetrical serv- 
ices and receiving clean, newborn infants 
directly froui the delivery room, this nursery 
must admit infants from a variety of sources, 
including homes and small hospitals. More- 
over, infants are admitted up to several days 
of age. There is, then, increased opportunity 
for exposure prior to admission. In spite of 
unit control by the block system and quaran- 
tine, the vagaries of incubation and of clinical 
manifestations make the introduction of the 
pathogen a constant threat. This practice 
affects not only newborn nurseries receiving 
similar case material but, obviously, infant 
wards in any hospital accepting patients from 
the community. Another significant fact in 
the cevelopment of a nursery outbreak would 
seem to be the length of stay of the individual 
infant on the unit. In the average obstetric- 
pediatric nursery, where the stay is a matter 
of three to five days, the opportunity for the 
development of an epidemic is limited by the 
fact that the individual patients leave the 
hospital so quickly that they may not become 
infected, or that they show as yet no signs 
of diarrhea at the time of discharge. Such 
patients are not infrequently admitted to 
us subsequently for treatment of diarrhea 
with positive stool cultures,! while the orig- 
inal nursery has no record of any difficulty. 
In our premature unit, on the other hand, 
the patients remain for several weeks or 
longer, and the opportunity for exposure is 
thus considerably greater. 

Regarding control of pathogenic coli infec- 
tions on infant units of any type, it is evident 
that adequate bacteriologic diagnosis is a pre- 


{ Unpublished data. 
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requisite. Rapid identification of the offend- 
ing organism either by the institutional 
laboratory or by a centralized service such 
as a public health laboratory is essential. For 
the strains thus far shown to be associated 
with diarrheal disease, polyvalent sera can 
provide a rapid screening test, which can be 
followed by exact identification with type- 
specific serum and bacteriologic analyses. 


Our experience, however, shows the exi- 


gencies arising when an as yet unknown 
: strain is involved, and there is no reason 

to think that the possibilities are exhausted 

with the now-established strains. In such 
- situations the preparation of an antiserum 

against the predominant organisms and the 

preservation of current stool specimens is 
At the same time a trial with a 
suitable antibiotic is clearly indicated but 
should not be restricted to the obviously 
affected patients. It is our belief that every 
patient in the unit should receive prophylactic 
treatment either until discharge or until bac- 
teriologic identification and control of the 
organisms has been achieved. Diarrhea due 
to pathogenic E. coli should be made a re- 
portable communicable disease. 


essential. 


SUMMARY 


Bacteriologic, epidemiologic, and clinical 
data are presented on an extensive nursery 
epidemic of diarrhea of the newborn caused 
by a newly described pathogen, E. coli 
O127: Bs. The epidemic, which involved a 
total of 60 cases over a period of four 
months, was characterized by a cyclic series 


of flare-ups. 


Because stool specimens and daily cultures 
of the predominant organisms were system- 
atically saved from each infant until the 

: identity of the etiologic agent could be estab- 
lished, it became possible, with a specific 
antiserum, to make a complete study of the 
epidemic, using this organism as an etiologic 
tracer. 

The bacteriologic basis for the cyclic pat- 
tern of the epidemic then became apparent. 
Each cycle began with a build-up period 
during which cross infections and incubation 


stages were occurring. The incidence of diar- 
rhea increased slowly at first and then rose 
sharply to a peak. Each sick infant exhibited 
virtually pure cultures of E. coli 0127: Bs 
in its stools. Treatment of the sick infants 
with neomycin resulted in prompt individual 
improvement and in a sharp decline of the 
outbreak, which coincided with the disap- 
pearance of E. coli 0127 : Bs from the stools. 
With the cessation of the antibiotic a new 
cycle began. There was an almost immediate 
resurgence of the pathogenic organisms in 
the stools, resulting invariably in asympto- 
matic carriers, a few clinical relapses, and 
an increase in new diarrhea cases. 

Control of the epidemic was not accom- 
plished until all infants, whether they had 
diarrhea or not, were simultaneously placed 
on neomycin therapy, thus eliminating the 
organisms from the nursery. 

The implications of these findings in the 
recognition and control of nursery epidemics 
of infantile diarrhea are discussed. 
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the Blind Premature Snfant 


ARTHUR H. PARMELEE Jr., M.D., Los Angeles 


The developmental evaluation of blind in- 
fants is made doubly difficult at the present 
time,’ since most of these infants are pre- 
maturely born and are blind due to retro- 
lental fibroplasia. We have no specific stand- 
ards for testing the developmental progress 
of premature infants with vision, much less 
those who are blind. 

Many times it is important for the parents 
of blind infants and those who are advising 
them to have some realistic understanding of 
the developmental progress of these blind 
babies. Many blind infants are greatly under- 
estimated as to the possibilities for their 
development, and other blind infants are not 
accepted as being mentally retarded, as well 
as blind. 

Gesell * states that his standards for full- 
term infants are applicable for premature 
infants if one makes the appropriate correc- 
tion for the number of weeks of prematurity. 
He further states that blind children follow 
the same patterns of neuromuscular and 
mental development as sighted children, ex- 
cept in visual items.7 Griffiths ® has had the 
same experience in testing blind infants. 


The purpose of this study is to determine 
whether seemingly normal premature infants 
can be evaluated by the Gesell norms and, 
furthermore, whether the same method of 
evaluation can be applied to blind premature 
infants. 


Submitted for publication May 19, 1955. 
From the Department of Pediatrics, University 
of California School of Medicine at Los Angeles. 


* References 2 and 3. 
+ References 2-4. 


MATERIALS AND METHODS 


One approach to this problem was to test 
formally by the Gesell method a sample of blind 
premature infants, one of premature infants with 
normal vision, and a control group of full-term 
infants with normal vision. All infants were tested 
by the author. 

The control group, of full-term infants with nor- 
mal vision, consisted of 80 infants tested in sequence 
as part of a routine procedure for an adoption 
agency. All of these infants received pediatric 
examinations prior to the developmental examina- 
tion and were considered normal physically and 
mentally by the adoption-agency staff. They were 
all in the homes of the prospective adopting parents 
and had been in the homes a minimum of three 
months. Thus adequate time was allowed for an 
adjustment period. 

Among the infants tested for the adoption agency 
as part of the same routine were 10 additional 
infants born prematurely, ranging in birth weights 
from 2 lb. to 5 lb. and 4 oz. These formed the 
sample of premature infants with vision. 

The sample of blind premature infants consisted 
of 10 premature infants all blind due to retrolental 
fibroplasia. These infants were referred for this 
study by the State Services for the Preschool Blind 
in the Southern California area. Because of the 
nature of this particular study, infants considered 
obviously mentally retarded were not referred for 
testing. The infants tested ranged in birth weight 
from 2 lb. to 3 Ib. and 8 oz. All of these children 
apparently have complete blindness, except Case 8 
and Case 9. The former has some light vision in his 
right eye and seems to see large objects that are 
very close to his right eye. However, he has a 
severe hearing loss in addition to his blindness. 
Case 9 has some vision in both eyes and can see 
objects held close to her eyes. The children in this 
group had all received good care in the homes of 
their own parents. Of particular significance is the 
fact that the parents of these infants had all received 
some help from the educational consultants of the 
State Services for the Preschool Blind with regard 
to understanding the development of blind infants 
and suggestions for giving them satisfactory non- 
visual sensory experiences. 
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In the accompanying tables the term Chrono- 
logical Age refers to the actual age in weeks from 
the time of birth to the time of examination. The 
Developmental Age refers to age levels of per- 
formai.ce on the Gesell test at the time of examina- 
tion and is also stated in weeks. The Corrected 
Age for the premature babies was obtained by sub- 
tracting the number of weeks of prematurity from 
the Chronological Age. The Developmental Quo- 
tient was obtained by dividing the Developmental 
Age by the Chronological Age in the full-term 
infants and by the Corrected Age in the premature 
infants and multiplying by 100. 

Another more general approach to the problem 
was to obtain developmental data from question- 
naires sent to parents of blind infants. Eight com- 


TABLE 1.—Summary 


AMERICAN JOURNAL 


OF DISEASES OF CHILDREN 


monly noted developmental items were listed on the 
questionnaire. The parents were also requested to 
give the source of the developmental data, namely, 
memory, baby book, or other written records. In 
addition, information regarding birth weight and 
estimated gestational age at the time of birth were 
requested. These questionnaires were mailed to all 
parents of blind preschool children registered with 
the State Services for the Preschool Blind in 
Southern California. This agency also indicated 
the cause of blindness as known to them on each 
questionnaire returned. Only those questionnaires 
that indicated the source of the data, such as baby 
books and other written records, the cause of blind- 
ness as retrolental fibroplasia, and the birth as 
premature were accepted for this study. 


of All Infants Tested 


Full Premature 
Term Premature Blind 
oe ? 4 Ib. 6 oz. 2 Ib. 7 oz. 
Average chronological age, wk...............ccccccccscccsccces 30.3 27.9 41.8 
Average developmental quotient = dev. Se ee 106.9 109.3 102.5 
Standard deviation of developmental quotients............... 6.6 8.6 54 
Developmental quotient range im scores................sceeeeee 83-125 96-123 94-116 
TABLE 2.—Normal Premature Infants 
Birth Chrono- Develop- 
Weight, Est. logical Wk. Pre- Corrected Development mental 
Case Lb.-Oz. Gest., Wk. Age, Wk. mature Age, Wk. Age, Wk. Quotient* 
Rensecnnskpiavebspasceweres 2 27 41 13 28 27 96 
3-9 32 32 8 100 
3-15 22 6 16 18 112 
46 35 26 5 21 26 123 
4-11 36 18 4 l4 15 107 
De oneecvesanseéndacedeuesas 4-15 36 20 4 16 16 100 
dine en 5 36 33 4 29 33 113 
5 36 28 4 26 108 
5-2 36 33 4 29 32 110 
37 26 3 23 28 121 
4-6 34.5 27.9 5.5 22.4 24.5 109.3 
* Standard deviation of the Developmental Quotient = 8.6. 
TaBLe 3.—Blind Premature Infants 
Birth Chrono- Develop- 
Weight, Est. logical Wk. Pre- Corrected Development mental 
Case Lb.-Oz Gest.,Wk. Age, Wk. mature Age, Wk. Age, Wk. Quotient* 
Dibbcecsabdiduswacsatvkaies 2 28 27 12 15 15 100 
Myth. ies 2-3 28 39.5 12 27.5 32 116 
2-3 30 53 10 43 44 102 
2-7 32 47 8 39 37 
Bicscccvascreccctendbbebice 2-10 29 53 11 42 42 100 
2-12 32 41 8 33 1038 
oenvtnceecetescgheuseeeste 2-15 27 43 13 30 32 106 
3-3 28 47 12 33 35 100 
3-6 31 42.5 9 33.5 35 104 
3-8 31 25 9 16 16 100 
2-7 29.6 41.8 10.4 31.4 32.2 102.5 


* Standard deviation of the Developmental Quotient = 5.4. 
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DEVELOPMENTAL EVALUATION OF 


BLIND 


DEVELOPMENTAL RECORDS OF PREMATURE BLIND INFANTS 
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RESULTS 


The results of the groups formally tested 
by the Gesell tests are indicated in Table 1. 
The mean developmental quotient of the 80 
full-term normal infants was 106.9, that of 
the normal premature infants 109.3, and that 
of the blind premature infants 102.5. Thus 
in all instances they were well within the 
normal range. The standard deviation of 
the full-term infant was 6.6, in the normal 
premature group 8.6, and in the blind pre- 
mature group 5.4. The difference between 
the means of these groups was not considered 
significant, since P=0.05 or greater in each 
instance. The individual scores of the normal 


DEVELOPMENTAL ITEMS 


premature infants are recorded in Table 2 
and of the blind premature infants in 
Table 3. 

Only 89 of the 250 questionnaires mailed 
were returned. Of these 89, only 28 indicated 
that the source of their developmental data 
was a written record and that the baby was 
prematurely born and blind due to retro- 
lental fibroplasia. The information from these 
28 questionnaires is tabulated in the Chart. 
It can be seen that the general trend of de- 
velopment for these commonly noted develop- 
mental items is the same for prematurely 
born infants who are blind as for full-term 
infants with vision. 
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The median birth weight of these infants is 
2 to 3 lb., and the median number of weeks 
of prematurity is 10 weeks. When we correct 
the Gesell norms for these 10 weeks of pre- 
maturity we find the behavior of the blind 
infants following the normal developmental 
pattern even more closely. This is partic- 
ularly true of smiling, putting objects in the 
mouth, and pulling to a stand and walking 
holding on. Sitting without support seems 
to be generally somewhat delayed, and stand- 
ing alone and walking alone are definitely 
delayed. 


COMMENT 


The purpose of this study, as stated, was 
to determine whether standards of develop- 
mental progress established for full-term in- 
fants can be applied to premature infants. 
Furthermore, can these same standards also 
be applied to blind premature infants ? There 
have been numerous studies of the mental 
development of premature infants most ade- 
quately reviewed by Alm.* Some of the early 
studies tf of premature development were 
very discouraging, but others § were not. 
However, the long-term studies of Hess," 
Blegen,** and Alm* would indicate quite 
strongly that, in general, as adults, prema- 
ture infants do as well in society as full-term 
infants. This does not deny the fact that the 
incidence of neurological disorders and men- 
tal deficiency may be more frequent among 
premature infants than among full-term in- 
fants but suggests that prematurity alone is 
not the cause. 

From reviewing 49 studies of the mental 
development of premature infants, Alm ° 
concludes that during infancy and the pre- 
school years premature infants are retarded 
by comparison with full-term children. Ge- 
sell? and Mohr and Bartelme,'’® however, 
point out that by giving the infant credit 
for the number of weeks he is premature, 
he compares very favorably with full-term 
infants. In this study we subtracted the 
number of weeks of prematurity from the 


t References 7 and 8. 
§ References 9 and 10. 
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weeks of chronological age from birth to 
arrive at the babies’ proper corrected age. 
The same correction could be obtained by 
adding the weeks of gestation to each baby’s 
age, premature and full-term alike, and com- 
paring developmental scores. There is al- 
ways some error in that the number of weeks 
of gestation is generally an approximation in 
premature infants. The same error, however, 
occurs with the full-term infants who are all 
assumed to have a gestational age of 40 
weeks, and no corrections are made for 
variations. 

There is very little published regarding 
the testing of blind infants or children. In 
a comprehensive book on blindness edited 
by Zahl,’* there is a chapter by Hayes on 
measuring the intelligence of the blind, but 
this deals entirely with older children and 
adults. Elonen ‘* reports a complete dearth 
of standardized tests for the blind at early 
age levels. Gesell || reports general informa- 
tion regarding the testing of blind infants 
and reports one case.‘ Griffiths ° reports the 
results of the testing of one blind baby at 23 
weeks of age and states that only a few blind 
babies have been tested so far by her method. 
However, there are many people working in 
this area at this time, and there will undoubt- 
edly be more published information available 
in the near future. 

In the developmental evaluation of the 
blind infants obvious allowances were neces- 
sary for items that exclusively involve vision, 
such as regarding the pellet or following the 
dangling ring with the eyes. However, many 
items that would seem to be very dependent 
on eye-hand control were possible through 
localization of the toy, such as the block, by 
sound. Once located and grasped, the toys 
were as deftly explored and manipulated by 
the blind infants as by sighted infants. A 
complete analysis of the test items will be 
reported in a later study. However, certain 
facts were immediately apparent during this 
study. On the Gesell scoring forms the items 
at ages 28, 32, and 36 weeks seem to be 
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least influenced by blindness, except for sit- 
ting without support. Prior to 28 weeks, arm 
control is poor and many of the adaptive 
items are related to visual recognition or 
pursuit. By 40 weeks, fine motor movements 
begin to dominate, requiring more precise 
eye-hand control, and after 1 year of age 
many items related to recognition of pictures, 
formboard manipulation, and color forms be- 
gin to appear. 

In general, sitting without support and 
walking alone were delayed, but pulling to 
a stand and walking with support were not 
significantly delayed. This is best illustrated 
in the response to the questionnaires, in the 
chart. 

It has been stated that the causes of blind- 
ness in full-term infants are commonly re- 
lated to other neurological problems. This 
would not seem to be the case with blindness 
due to retrolental fibroplasia, despite the fact 
that there have been some reports ** to this 
effect. This study does not include enough 
cases to conclude anything regarding the 
frequency of normal development among in- 
fants blind due to retrolental fibroplasia. It 
does suggest that some of these infants may 
develop along the usual developmental pat- 
terns during infancy. It must be recognized 
that there were several factors operating 
in favor of the blind infant in this study, 
namely, intentional avoidance of cases con- 
sidered obviously retarded and the guidance 
given the parents of these children to help 
them develop normally. The whole purpose 
of this guidance service is to help the parent 
understand the developmental possibilities 
of these blind babies and prevent uninten- 
tional functional retardation of the blind 
baby. It is hoped that with developmental 
evaluations of this type, such services to 
blind infants may be strengethened. 


SUMMARY 
Observations are presented on the devel- 
opmental testing by the Gesell test of 10 
premature infants blind due to retrolental 
fibroplasia, with 10 premature infants with 
normal vision and 80 full-term infants serv- 
ing as controls. The mean corrected develop- 


EVALUATION OF BLIND PREMATURE INFANT 


mental quotients of these groups are all well 
within the normal range. This suggests that 
when proper correction is made for the 
weeks of prematurity, the developmental 
standards for full-term infants can be used 
in testing premature infants, and this holds 
true for blind premature infants as well. 

The responses of the parents of 28 infants 
blind due to retrolental fibroplasia to a ques- 
tionnaire regarding eight developmental 
items that they had written records of are 
recorded. Two of the infants are grossly 
retarded and are off the scale, and the re- 
mainder follow the usual developmental pat- 
tern of full-term infants, especially when the 
weeks of prematurity are taken into con- 
sideration, Sitting without support, standing 
alone, and walking alone are definitely de- 
layed, seemingly because of our dependence 
on vision for balance, whereas smiling, put- 
ting objects in the mouth, pulling to a stand, 
and walking holding on followed more closely 
the established norms. 

The staff of the State Services for the Preschool 
Blind in the Southern California area, especially 
Miss Claire Jackson, and the staff of the Holy 
Family Adoption Service helped in this study. 
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Colktis in Ci 


Observations in Selected Patients 


JOSEPH B. KIRSNER, M.D. 
HOWARD F. RASKIN, M.D. 

and 

WALTER L. PALMER, M.D., Chicago 


INTRODUCTION 

Ulcerative colitis is not rare in children, 
Bargen and Kennedy! recently reviewed 
139 patients observed during a period of 
10 years. Smaller groups of cases have been 
described by others* During the 18 years 
1936 to 1954, eighty instances of ulcerative 
colitis in children have been observed at 
the University of Chicago. The purpose of 
this report is to describe four selected 
patients, illustrating important diagnostic and 
therapeutic aspects of this complex illness. 


Cast 1.—N. M., a 14-year-old white girl student, 
first experienced mild diarrhea while vacationing 
in Florida in January, 1953. On returning to Chi- 
cago, her bowel movements became numerous and 
bloody. Although Endamoeba histolytica never was 
identified, she was treated elsewhere with emetine 
and later oxytetracycline (Terramycin). After in- 
itial improvement, the symptoms recurred, but 
responded to bed rest and a bland diet. Roentgen 
examination elsewhere, in November, 1953, in- 
dicated minimal changes in the right colon and the 
adjacent portion of the transverse colon, compati- 
ble with ulcerative colitis. In January, 1954, she 
experienced a sudden profuse hemorrhage from 
the rectum. Three weeks later a perineal abscess 


Submitted for publication April 26, 1955. 

From the University of Chicago, The School 
of Medicine. 

Trainee, National Institute of Arthritis and 
Metabolic Diseases (Dr. Raskin). 

Presented in part at the meeting of The Illinois 
State Medical Society, Section on Pediatrics, Chi- 
cago, May 19, 1954. 

This study was supported in part by the Wallach 
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resulted in a small rectovaginal fistula. She lost 
12 kg. in weight, developed increasing abdominal 
cramps, and had several episodes of erythema 
nodosum. 

The patient was first seen by us on March 1, 
1954. Physical examination revealed an emaciated, 
chronically ill girl who was apprehensive but 
cooperative. There was moderate tenderness in the 
lower abdomen. The perineum had a purplish in- 
flamed appearance; four prominent hemorrhoidal 
tags were noted. Immediately distal to the hymenal 
ring, a small 3-mm.-in-diameter, fistulous opening 
was identified from which exuded droplets of 
mucopurulent material. Proctoscopic examination 
revealed a normal mucosa to 10 cm. above the 
anus. The patient was afebrile during the entire 
hospital course. Laboratory studies indicated a 
hemoglobin of 11.3 gm. per 100 cc., red cell count 
of 4,200,000 per cubic millimeter, and leucocyte 
count of 11,000. The feces were positive for occult 
blood; gross blood was noted prior to therapy. No 
parasites were identified in the feces; bacteriologic 
studies revealed the usual flora. Although the colon. 
was not examined roentgenologically at this time, 
the earlier x-ray findings, together with the clinical 
evidence, supported the diagnosis of chronic ulcer- 
ative colitis. 

Therapy consisted of sulfaguanidine, phenobarbi- 
tal, and belladonna and a low-residue, nonlaxative 
diet. A_ penicillin-streptomycin combination was. 
prescribed to decrease the infection in the fistulous 
tract. Forty units of aqueous corticotropin was 
administered every eight hours. The appetite 
became voracious; 5000 calories was consumed 
daily, and the patient’s weight increased from 41 
kg. to 51 kg. in two months. The dose of cortico- 
tropin (ACTH) was reduced gradually to 30 units 
per day but later was increased to 80 units daily 
on discharge from the hospital, because of increased 
amounts of blood in the stools. With the improve- 
ment in bowel function, the discharge from the 
fistula decreased markedly, providing the patient 
with a tremendous psychological stimulus. She was 
discharged from the hospital considerably improved. 

Subsequently, on therapy with hydrocortisone, 
she gained an additional 2.6 kg. Administration of 
2.5 mg. of methscopolamine (Pamine) twice daily 
relieved the abdominal cramps developing after a 
more liberal diet and increased activity. Within the 
past several months the patient -eceived 20 mg. of 
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prednisone (Meticorten),+ daily to avoid the round- 
ing of the face induced by Compound F. However, 
symptoms were not controlled satisfactorily and 
40 to 60 mg. of hydrocortisone daily has been 
resumed. The fistulous channel remains open and 
drains slightly. The number of bowel movements 
approximates one daily, but the consistency has 
varied from mushy to watery. The clinical course 
recently has been complicated also by two episodes 
of painful erythema nodosum. Roentgen examina- 
tion in June, 1955, demonstrated conclusive evidence 
of ulcerative colitis, involving the ascending and 
transverse portions of the colon, with loss of 
normal haustrations, moderate contraction of the 
bowel, and a pseudopolypoid mucosal pattern (Fig. 
1). Despite the recent difficulties, the patient seems 
to have made satisfactory progress. She has been 


able to complete an active freshman year at high 
school, and her general health has improved con- 
siderably. 


Comment.—The diagnosis of ulcerative 
colitis usually is established readily on the 
basis of characteristic changes in the ap- 
pearance of the rectal mucosa at proctos- 
copy. However, in approximately 5% of 
cases with involvement of the colon above 
the rectum and sigmoid the proctoscopic 
findings are minimal or nil. The diagnosis 
then depends upon a_ suggestive clinical 
history, the absence of specific pathogenic 


+ Prednisone, formerly known by the generic 
name metacortandracin. 
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bacteria or parasites in the feces, and the 
roentgen appearance of the colon and rectum. 
In this case, proctoscopy was of secondary 
importance, whereas the x-rays provided 
definitive, though initially minimal, evidence 
of the disease. 

The routine use of the tetracycline anti- 
biotics in bloody diarrhea of unknown etiol- 
ogy is undesirable, as this case illustrates. 
Another noteworthy observation is the tem- 
porary healing of the fistula despite the use 
of corticotropin. We have observed the com- 
plete healing of fistulo in ano, rectovaginal 
fistula, and rectal ulcers during the adminis- 


tration of large doses of corticotropin, corti- 
sone, and hydrocortisone. Despite the cur- 
rently favorable course, the patient remains 
susceptible to recurrences of the disease. 
Careful medical management will be re- 
quired indefinitely, though the present re- 
sponse and the absence of significant pro- 
gression of the disease are encouraging. 
Case 2.—M. R., a 10-year-old schoolboy, had 
experienced the onset of ulcerative colitis in the 
fall of 1947, with occasional streaking of blood on 
well-formed stools. Proctoscopy at that time re- 
portedly was normal. By 1949 the rectal bleeding 
had increased, and the patient was given an un- 
specified sulfonamide with no beneficial effects. 
Early in 1950, diarrhea developed, with 12 or more 
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mucoid, bloody, liquid stools daily and a tempera- 
ture to 40.5 C (104.9 F). “Pinpoint ulcerations” 
were observed on proctoscopic examination. Hos- 
pitalization and treatment with blood transfusions, 
numerous sulfonamides, chlortetracycline, chlor- 
amphenicol, penicillin, and  succinylsulfathiazole 
(Sulfasuxidine) seemed to be effective, and after 
several weeks the acute illness subsided. In June, 
1951, at the age of 6% years, another recurrence 
subsided after five weeks of treatment with succinyl- 
sulfathiazole, a low-residue diet, and codeine. One 
month later an exacerbation failed to respond to 
the usual sulfonamides except salicylazosuliapyri- 
dine (Azulfidine) ; and this drug was continued for 
three months. However, a subsequent recurrence 
of bleeding failed to respond to salicylazosulfa- 
pyridine, and the boy was brought to us in March, 
1953. 

The patient was an exceedingly intelligent young- 
ster, alert, and restless. Proctoscopic examination 
revealed a normal mucosa to 20 cm.; beyond this 
level there were a few small ulcerations and in- 
creased friability of the mucosa. Roentgenologic 
examination disclosed minimal changes in the 
transverse colon, splenic flexure, and upper descend- 
ing colon. A regimen of moderate rest, bland diet, 
phenobarbital, belladonna, and salicylazosulfapyri- 
dine (Azopyrine) was initiated. The patient gained 
3 kg. in weight, went to school, but otherwise 
restricted his activities. On the evening of Jan. 15, 
1954, he received a spanking from his parents. The 
next day he passed eight bloody bowel movements 
and noted severe abdominal pain, gradually sub- 
siding as the bleeding increased. Proctoscopy on 
Jan. 21 revealed large amounts of bloody mucus 
in the rectum; the mucosa was edematous, granular, 
and slightly friable. The changes, although not 
severe, had not been present nine months earlier. 
The patient was admitted to the hospital the same 
day. The physical and laboratory examinations were 
normal, except for a temperature of 38.0 C (100.4 
F). Numerous examinations were negative for ova 
and parasites; Pseudomonas aeruginosa was cul- 
tured once. 

Treatment with rest, diet, sulfaguanidine, pheno- 
barbital, belladonna, and hydrocortisone was in- 
effective. The stools were mushy; they contained 
considerable amounts of blood and mucus, and aver- 
aged five per day. The proctoscopic changes per- 
sisted. On Feb. 26, corticotropin therapy was 
started; 90 units of aqueous corticotropin daily for 
two days, 60 units daily for four days, 40 units daily 
for seven days, and then a gradual decrease to 19 
units per day for the next two weeks. The changes 
within 48 hours were indeed dramatic. The stools 
became formed and the bleeding decreased greatly. 
The appearance of the rectal mucesa also improved 
rapidly. In a 22-day period the ulcerations and 
bloody discharge disappeared entirely. The patient 


gained 2.4 kg. The improvement was maintained 
after corticotropin was discontinued. The patient 
was discharged on April 3, 1954, having one brown, 
well-formed stool daily, without occult blood. 

The patient has returned to the Clinic regularly, 
the last visit in June, 1955. His weight has in- 
creased, and he has grown an inch in height. The 
stools continue to be well formed and infrequent ; 
gross blood is not visible. The hemoglobin is 
normal. At present, therapy includes 2.0 gm. of 
sulfaguanidine, phenobarbital and belladonna tab- 
lets, vitamins, and a liberal bland diet. The patient 
is an “A” student in school without effort. Every 
Saturday last summer this 10-year-old boy played 
nine holes of golf with his father and often carded 
the low score. There have been no more spankings, 
at least no physical ones. Evidence of increasing 
emotional difficulty between the patient and his 
mother recently led to serious consideration of 
formal psychotherapy as an additional therapeutic 
measure. However, family tensions again have sub- 
sided, at least for the present, and the boy is living 
a relatively unrestricted and normal life. 


Comment.—This case also illustrates the 
difficulty in recognition of ulcerative colitis 
in children, The rectal bleeding, in the 
absence of obvious proctoscopic changes, is 
attributed to hemorrhoids or anal fissures. 
The number of bowel movements and their 
consistency may be entirely normal, when 
the process is limited to the rectal mucosa, 
the only abnormality consisting in the pas- 
sage of bright red blood in the feces. The 
roentgen examination of the colon may be 
normal early in the course of the disease. 
The fever is ascribed erroneously to a 
variety of causes. Repeated careful studies 
are necessary, under such circumstances, to 
establish the correct diagnosis. 

The striking response to one sulfonamide 
compound, salicylazosulfapyridine in this 
case, and the lack of improvement with other 
sulfonamide derivatives and other prepara- 
tions has been noted many times. Not infre- 
quently, the initial favorable response is only 
temporary and is not reproducible in subse- 
quent relapses; thus, in this patient the 
beneficial clinical effect of salicylazosulfa- 
pyridine was temporary, and the drug was 
replaced by sulfaguanidine. 

The abrupt exacerbation within hours 
after emotional stress (a spanking) empha- 
sizes the importance of psychogenic disturb- 
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ances, if not as a primary, then as a contribu- 
tory factor. The rectal mucosa is as fragile 
as the temperament and may reflect or 
respond to the emotional disorder in a 
dramatic manner. The role of the parents in 
the evolution and maintenance of the emo- 
tional problems in this boy has not been 
defined clearly. There is information impli- 
cating the dominant, aggressive, and demand- 
ing mother as the disturbing factor. The 
father, at least superficially, appears to be 
a passive, pliable, and pleasant individual. 
An important objective of therapy has been 
the orientation of the mother to a less 
rigid and obsessive attitude. She cannot be 
induced to take lightly the illness of her 
only son, but she has been persuaded to 
permit the patient and the physician to 
assume more of the management of the 
case. 


Case 3.—H. G., an 11%-year-old white git’ 
was admitted initially on Aug. 31, 1951. She had 
experienced a brief episode of diarrhea with mild 
bleeding during the spring of 1946 and had re- 
ceived chlortetracycline (Aureomycin) and chlor- 
amphenicol (Chloromycetin), with gradual diminu- 
tion of symptoms for two months. She then de- 
veloped severe abdominal cramps, bloody diarrhea, 
and acute arthritis of various joints. The migratory 
polyarthritis was treated with corticotropin and 
cortisone, with improvement. Subsequently, there 
were many exacerbations of the disease requiring 
numerous hospitalizations. During acute phases, 6 
to 12 bright red or tarry stools were passed daily, 
particularly when the patient was emotionally 
disturbed. During remissions the number of bowel 
movements occasionally would decrease to one 
daily. Cramping abdominal pain was a major prob- 
lem and was treated elsewhere by frequent doses 
of meperidine (Demerol), many sedatives, and 
deodorized opium tincture. Four different barbitur- 
ates and triple-bromide tablets were found in the 
patient’s valise on admission to the hospital; large 
additional quantities of sedatives, unreported by 
the patient, were found later in her room. Severe 
rectal hemorrhages and a persistent hypochromic 
anemia necessitated frequent blood transfusions. 
During the four and one-half years of illness, the 
patient had received more than 300 transfusions of 
blood. The family history was not unusual. How- 
ever, the mother was described as highly nervous, 
the father was away from home most of each week, 
and the family environment apparently was punc- 
tuated by “family squabbles.” 
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Physical examination revealed a thin, pale, and 
apprehensive child, complaining of abdominal pain, 
clutching a pillow to her abdomen, and walking in 
a stooped manner. There was generalized but in- 
constant tenderness in the abdomen; bowel sounds 
were increased. There was no evidence of acute 
arthritis. Proctoscopic examination to a level of 
10 cm. above the anal ring revealed a finely 
granular, nonfriable mucosa, compatible with a 
healing mild ulcerative colitis. 

The hemoglobin fluctuated between 10.0 and 14.5 
gm. per 100 cc. and the red cell count between 
3,000,000 and 4,800,000 per cubic millimeter. The 
leucocyte count was 13,250 and the sedimentation 
rate 36 mm. The feces either contained gross blood 
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Fig. 2 (Case 3).—Roentgen appearance of colon 
in 1951. 


or were strongly positive for occult blood. Many 
examinations for ova and parasites were negative ; 
no pathogens were identified on bacteriological 
study. The serum electrolytes and proteins were 
normal. X-rays of various joints were normal. 
Roentgenologic examination of the colon disclosed 
a loss of haustral pattern, rigidity of the walls, 
and shortening of the entire colon (Fig. 2). 

The hospital course was characterized by very 
gradual improvement during treatment with 30 
mg. of phenobarbital and 7.5 mg. of belladonna 
extract every eight hours; 1 gm. of succinylsulfa- 
thiazole four times daily, and 100 mg. of chlor- 
amphenical every six hours. Cortisone was admin- 
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istered in a total dosage of 840 mg. in 25 days. 
The patient then improved more rapidly, and the 
stools decreased to one daily. 

Many hours were spent in discussions with the 
patient. She was an intelligent but introspective and 
disturbed child. She concealed numerous medica- 
tions about her bed, played favorites with the 
nurses and doctors, and behaved in an unpredicta- 
ble and frustrating manner. As the weeks passed, 
the complexity and seriousness of her psychiatric 
difficulties became increasingly obvious. After trial 
and error, the casual, friendly, yet firm attitude 
was found most effective in dealing with her chang- 
ing moods. A psychiatric consultant diagnosed a 


Fig. 3 (Case 3).—Roentgen appearance of left 
colon in 1953. 


serious behavior problem and suggested that long- 
term supportive psychotherapy might be beneficial. 
Later events brought to light a fundamental prob- 
lem, characterized by an apparent absence of deep 
love on the part of the parents for the child and 
by their inability to deal adequately with her. The 
father traveled much of the time; the mother, 
though superficially attentive, was unable emotion- 
ally to cope with the patient. 


The patient improved so that discharge in mid- 
October was planned. The date seemed acceptable 
to the patient, but within 24 hours she demanded 
in typical fashion an earlier discharge; when this 
was refused, she exploded into a violently hostile 
attitude toward the hospital and its staff. Later, it 


was learned that she frequently expressed her 
hatred by writing extremely vituperative letters 
which were not mailed. At discharge, on Oct. 39, 
1951, the stools were negative for blood. A regimen 
of rest, a bland low-residue diet, and phenobarbital, 
belladonna, and vitamins was prescribed. 

Symptoms recurred a few weeks later. In the 
subsequent one and one-half years she was hospital- 
ized and transfused three times for massive rectal 
bleeding. Excitement and emotional stress often 
resulted in bloody diarrhea of several days duration. 
As before, she consumed large quantities of bar- 
biturate, chloral hydrate, and codeine. 


The patient was 13 years old on her second 
admission, Feb. 8, 1953. She was pale and appeared 
chronically ill. The abdomen was diffusely tender. 
Numerous scars on the ankles and thighs indicated 
the sites of venous cut-downs for previous blood 
transfusions. The anemia was more pronounced, 
with a hemoglobin of 9 gm. per 100 cc. and a red 
blood cell count of 3,200,000. The feces were 
strongly positive for occult blood. At proctoscopy 
the rectal mucosa appeared finely granular and bled 
easily when wiped with a cotton swab.. X-rays 
revealed ulcerative colitis of the entire colon with 
pseudopolyposis (Fig. 3). 

The therapeutic problem had become exceed- 
ingly difficult. The patient evinced a definite con- 
tempt for authority and disbelief in the medical 
and nursing staffs. The duet of crying followed by 
numerous explosive diarrheal stools was a daily 
sequence in spite of sedation and extreme benevo- 
lence on the part of the attending staff. The patient, 
on the average, passed eight liquid stools per day. 
Therapy included sulfaguanidine, phenobarbital, 
belladonna, vitamins, and a low-residue, nonlaxative 
diet. After the first two months the patient gained 
3 kg. The hemoglobin had risen to 12.1 gm/100 cc. 
(additional blood had not been administered). The 
two daily bowel movements were well formed, al- 
though consistently positive for occult blood. The 
first menstrual period, associated with only moderate 
pain, occurred on March 30, 1953. 

Psychiatric were held three 
each week. During the course of these visits the 
patient had had occasion to see, through the locked 
door, the closed psychiatric unit of the hospital. 
Later (April, 1953) she heard or thought she heard 
discussions of her removal to this unit, where the 
most disturbed patients were quartered. Her 
anxiety increased rapidly to acute agitation and 
panic. The following day a severe rectal hemor- 
rhage occurred, and the blood pressure fell to 70 
mm. of Hg systolic and 0 diastolic. Blood was 
administered, but after 100 cc. the patient had 
another reaction, again responding to epinephrine 
and diphenhydramine (Benadryl). A fresh unit of 
500 cc. of blood then was given without incident. 
The systolic pressure rose to 104 mm. of Hg and 
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the diastolic to 60 mm. The hemoglobin, 12 gm. 
prior to the bleeding, was only 8.6 gm. per 100 cc., 
in spite of the transfusion. 

Twenty-five milligrams of cortisone was ad- 
ministered orally every six hours the same day. 
For the next 48 hours there were no bowel move- 
ments or further rectal bleeding. The patient toler- 
ated a pint of blood daily for two days. On therapy 
with cortisone (725 gm. in 17 days), the stools 
became brown in color and less watery. The hemo- 
globin rose to 12.0 gm. per 100 cc. A deep necrotic 
ulcer developed at the site of an old venous cut- 
down ; debridement was necessary, and healing was 
slow. Soon afterward the patient again complained 
of pain in various joints; there was no demon- 
strable swelling or heat; however, the temperature 
frequently rose to 39.4 C (102.92 F). The symp- 
toms finally subsided after a month of therapy with 
salicylates. On Sept. 15, another massive hemor- 
rhage from the rectum resulted in shock. Four pints 
of blood was necessary to maintain the blood pres- 
sure and hemoglobin at acceptable levels. 

The patient’s need for skillful psychotherapy had 
become increasingly urgent. In October, 1953, a 
competent young woman psychiatrist was induced 
to enter the situation as an active therapist. The 
patient rapidly developed excellent rapport with 
her; the beneficial influence upon the young girl’s 
thinking, reactions to emotional situations, and 
orientation to other children, to the doctors, and 
to the hospital staff was quickly evident and was 
most extraordinary. The problems dealt with dur- 
ing this decisive period are far too numerous and 
complex to be reviewed in this paper. The psychia- 
trist interviewed the patient in the hospital from 
October, 1953, to May, 1954, for a total of 87 
hours. The patient seemed to take a new interest 
in everyday living. She ate a liberal, practically 
unrestricted diet without discomfort. The diarrhea 
and abdominal pain subsided completely with little 
or no medication. On Dec. 1, 1953, she developed 
homologous serum hepatitis, but recovered un- 
eventfully by the end of December, 1953. The pa- 
tient’s amazingly good progress continued during 
the first four months of 1954. As psychotherapy 
continued, her personality changed from that of a 
whining, querulous, complaining child, to a more 
mature, self-assured, and pleasant young lady. This 
improvement was not complete, however, for at 
times the patient betrayed evidences of the fragile 
nature of her recently acquired emotional tran- 
quility. This was clearly recognized and led to the 
recommendation that psychotherapy be continued 
for a long time, perhaps indefinitely. 

On April 30, 1954, the patient returned home. 
She has been free of symptoms for the past year, 
the longest remission experienced thus far. Treat- 
ment has consisted of rest, with the occasional use 
of belladonna, phenobarbital, and vitamins. The pa- 
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tient has maintained contact by occasional long- 
distance telephone calls, most recently in May, 
1955. She has not returned for further psychiatric 
interviews despite the recommendation. 


Comment.—By the usually accepted stand- 
ards of therapy, the course of this patient’s 
illness, characterized by innumerable hos- 
pitalizations, hemorrhages, transfusions, con- 
tinued diarrhea, and pseudopolyposis, amply 
justified the recommendation of total colec- 
tomy made elsewhere. The currently suc- 
cessful response to medical treatment may 
be attributed in part to the persistent and 
determined efforts of the attending physician 
and to the unusually skilled attention of the 
psychiatrist. Cortisone helped to control the 
acute phases and to reverse the progressive 
downhill course. Rectal hemorrhages severe 
enough to cause profound shock were termi- 
nated within several hours ; yet, in retrospect, 
skillful psychiatric treatment, in contrast to 
the earlier indecisive and perhaps traumatic 
approach, was the major factor in the pa- 
tient’s response. The choice of a woman psy- 
chiatrist proved to be a happy one. The 
subsequent course of this complex case is 
difficult to predict. It probably will be deter- 
mined by numerous factors: the patient’s 
adjustment to the home environment; the 
attitude and wisdom of her parents; her 
reorientation to former friends ; the continued 
attention and support of both physician and 
psychiatrist, and other less well-defined emo- 
tional and physical influences. Despite the 
remarkable progress to date, the patient 
remains an emotionally fragile individual, 
vulnerable to further recurrences of the 
disease. 

Case 4.—P. K. was first seen by us in 1951, at 
the age of 16 years. In 1947 he had first noticed 
generalized, dull, abdominal pain followed by a loss 
of weight, easy fatigability, decreased appetite, and 
slowly increasing diarrhea and fever. Hospitaliza- 
tion resulted in no definitive diagnosis; treatment 
with penicillin was ineffectual. In the autumn of 
1948 the patient was admitted to a tuberculosis 
sanitarium, where he improved with bed rest, liver 
extract, and occasional blood transfusions; he was 
released after six months because the suspected di- 
agnosis of abdominal tuberculosis could not be con- 
firmed. The patient remained well for five additional 
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months, but symptoms returned three months after 
starting school in September, 1949. Severe anorexia, 
bloody diarrhea, and rapid loss of weight necessi- 
tated hospitalization. A vacation in Florida pro- 
duced temporary improvement. In October, 1950, 
continued rectal bleeding necessitated numerous 
transfusions. The persistence of symptoms resulted 
in his transfer to us in June, 1951. 

Physical examination revealed an underdeveloped, 
emaciated boy, who appeared younger than his 
chronological age. He weighed 31.5 kg.; the blood 
pressure was 110 mm. Hg systolic and 90 mm. dias- 
tolic. The abdomen was protuberant and slightly 
tender ; bowel sounds were increased. Several large 
external hemorrhoids and two deep anal fissures 
were noted. Proctoscopic examination for a dis- 
tance of 12 cm. revealed a pale mucosa with no 


Fig. 4 (Case 4).—Roentgen appearance of colon 
and terminal ileum. 


granularity or friability. The erythrocyte count was 
4,600,000 cells per cubic millimeter; the Hgb., 
14.0 gm. per 100 cc.; the white cell count was 
15,600 cells per cubic millimeter; the differential 
count was normal. Urinalysis disclosed slight albu- 
minuria, occasional hyaline casts, and white blood 
cells. The feces were strongly positive for occult 
blood; no ova or parasites were found. The total 
serum proteins were only 4.4 gm. per 100 cc., with 
the albumin 2.1 and globulin 2.3. Serum electrolytes 
(milliequivalents per liter) were as follows: sodium 
123, potassium 4.5, chlorides 89, and CO, 28. The 
prothrombin time was 92% of normal. The abso- 
lute eosinophile count was 44. There was a 29% 
disappearance of Congo red dye from the serum. 
Roentgen examination of the gastrointestinal tract 


revealed a dilated terminal ileum with an abnormal 
mucosal pattern, loss of haustra, and pseudopoly- 
posis throughout the colon (Fig. 4). 


Treatment with a low-residue, nonlaxative diet, 
phenobarbital, belladonna, 8 gm. of sulfaguanidine, 
and 1,200,000 units of penicillin daily was ineffec- 
tual. The serum electrolytes were maintained with 
great difficulty. On June 26, 1951, the serum sodium 
was 126 and the potassium 3.6 mEq/liter. Supple- 
mentary salt, parenterally and orally, produced only 
transient improvement. On the 20th hospital day, 
15 mg. of corticotropin was given intramuscularly 
every six hours; after 9 days of no improvement, 
15 mg. was administered intravenously daily. The 
diarrhea promptly decreased; the temperature re- 
turned to normal, and the pulse declined to less than 
100 per minute. However, the electrocardiogram 
revealed changes consistent with hypokalemia; the 
serum pH was 7.54. During this period of hypo- 
kalemic alkalosis there was profound muscle weak- 
ness and depression of the deep reflexes. Blood, 
appropriate electrolytes, and a decrease in the dos- 
age of corticotropin were required to control the 
chemical disturbance. The daily caloric intake never 
exceeded 1700 Cal. 

On Aug. 11, 1951, the patient complained of 
severe abdominal pain; the pulse rose to 160 per 
minute, and the temperature reached 44.0 C (104 F). 
The abdomen was distended, tense, and tympanitic ; 
perforation of the bowel was feared. At operation, 
the peritoneal cavity contained a small amount of 
milky fluid; there was no obvious perforation. The 
terminal 20 in. of ileum and the entire colon from 
cecum to rectum were involved in a severe acute 
inflammatory feaction. A colectomy to the recto- 
sigmoid and resection of the terminal ileum were 
performed in one stage. The patient received five 
units of blood during the operation and one unit 
daily for the next six days. His condition improved 
remarkably and he was afebrile in 24 hours. The 
ileostomy began to function on the fourth post- 
operative day. Cortisone was given on the 19th 
postoperative day, and the patient’s oral intake of 
food rose from 800 to 8000 Cal. per day. Upon 
discharge from the hospital, on Sept. 19, 1951, he 
had gained 7 kg. of weight. 

The resected bowel consisted of 50 cm. of ileum 
and 86 cm. of colon. The distal segment of the 
ileum was grossly ulcerated, with only a few small 
islands of surviving mucosa. The ileocecal valve 
was ringed by polypoid mucosal nodules resembling 
caruncles. The entire colon was ulcerated, with 
many islands of polypoid mucosa, particularly in the 
ascending colon. Microscopically, many of the ulcers 
were covered with an exudate; eosinophiles and 
lymphocytes were common in the granular bases of 
the ulcers, many of which had penetrated through 
the main muscle coats. In the proximal nonulcerated 
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portion of the ileum, mucosal deposits of amyloid 
material were found; there was no amyloid in the 
submucosa. The amyloid (stained metachromati- 
cally with methylrosaniline chloride [crystal violet] ) 
surrounded many of the blood vessels and was de- 
posited focally along the basement membrane ; thus, 
its presence led to a blunting of the villi and a gen- 
eral thickening of the mucosa. 


On Sept. 23, 1951, four days after discharge from 
the hospital, the patient returned because of nausea, 
vomiting, and colicky abdominal pain. An intussus- 
ception of the ileostomy was reduced with a tap- 
water enema. The patient improved temporarily, 
but the same abdominal distress returned 10 days 
later. The white cell count rose to 17,000, and there 
were signs of paralytic ileus. Laparotomy revealed 
a volvulus of the small bowel and multiple adhe- 
sions ; after restoration of normal bowel continuity, 
recovery was uneventful. Twenty-five milligrams of 
cortisone daily was continued. 


The third admission was on Jan. 9, 1952, again 
because of abdominal pain, severe apathy, and weak- 
ness of three days’ duration. The blood pressure by 
palpation was 95 mm. of Hg systolic; there was a 
tachycardia of 120 per minute. The temperature 
rectally was 36.0C (96.8F). The patient was 
severely dehydrated. The sensorium was dull, and 
all reflexes were hypoactive. A presumptive diag- 
nosis of Addisonian crisis seemed justified on the 
clinical evidence and the knowledge of amyloidosis 
of the small bowel. The patient responded to large 
doses of cortisone intramuscularly, desoxycorticos- 
terone acetate, and saline infusions. The serum elec- 
trolytes (milliequivalents per liter) were as follows : 
sodium 121, potassium 4.5, chloride 91.2, and carbon 
dioxide 20.4; the blood pH was 7.32. Hematologic 
studies were normal except for moderate hemocon- 
centration. Urinalysis revealed a 2+ albuminuria 
with granular casts and doubly refractile fat glob- 
ules (possibly amyloid bodies). The electrolytes 
rapidly returned to normal levels, and the patient's 
clinical status improved. Therapy on discharge in- 
cluded 50 mg. of cortisone and 3 gm. of sodium 
chloride daily. 

He was admitted four days later, unconscious, in 
a severe and unmistakable adrenal crisis, with clin- 
ical findings of shock and a systolic blood pressure 
of 60 mm. of Hg. The pulse was feeble, with a rate 
of 160 per minute; the rectal temperature was 
35.6 C (97.1 F). He responded well to the regimen 
previously described and within 12 hours had im- 
proved. It had been difficult clinically to identify 
the trigger mechatiism initiating the two episodes 
of adrenal crisis. A serosanguinous discharge had 
been noted from the ileostomy opening, and there 
had been a progressive narrowing of the stoma. 
During the reconstruction of the ileostomy stoma, 
numerous fistulae between loops of terminal ileum 
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were discovered. Eighteen inches of ileum was 
resected, and a few ileostomy opening was estab- 
lished. The resected bowel was similar microscopi- 
cally to the section reported earlier, except for a 
decrease in the degree of amyloid infiltration. The 
patient was well for one week postoperatively, re 
ceiving 100 mg. of cortisone daily. On the ninth 
day, he experienced a severe grand mal type of 
convulsion, passed into a shock-like state, and was 
unconscious for several hours. Because of respira- 
tory embarrassment and laryngeal stridor, an emer- 
gency tracheotomy was performed; the patient 
recovered uneventfully. He was maintained subse- 
quently on diphenylhydantoin (Dilantin) sodium 
without further convulsive seizures. Occasional 
episodes of adrenal insufficiency required large 
amounts of cortisone and salt. Since revision of the 
ileostomy, the requirement for cortisone has de- 
creased, as shown by the fact that since April, 1954, 
he has been maintained on 50 mg. of cortisone and 
4 gm. of sodium chloride daily. A urea clearance 
test in June, 1954, was 64% of normal. The patient 
now weighs 47 kg., a gain of approximately 16 kg. 
in two and one-half years. The dietary intake 
averages 3000 Cal. per day. The blood pressure is 
120/76. The urine now is free of casts and contains 
only a slight trace of protein. There is no evidence 
of anemia, and the serum electrolytes are normal. 
The patient tolerates the ileostomy well. His adjust- 
ment to the many difficulties has been remarkable 
and, except for the medications and the care of the 
ileostomy, he seems to be living a reasonably nor- 
mal life. 


Comment.—The difficulty at times in es- 
tablishing the diagnosis of ulcerative colitis 
is again emphasized by this patient. Approxi- 
mately four years elapsed and numerous 
empirical therapeutic measures were at- 
tempted unsuccessfully before the true nature 
of the process was recognized. This case 
also is representative of the small group of 
patients not responding to any medical ther- 
apy, with the disease progressively increasing 
in severity and apparently dealt with effec- 
tively only by operation. There seems little 
question that colectomy was a life-saving 
procedure. 

The failure of occasional patients to re- 
spond to large doses of corticotropin intra- 
muscularly and yet to respond to intravenous 
administration is of considerable interest. 
The steroid apparently may be partially inac- 
tivated by tissue enzymes, a difficulty obvi- 
ated by the intravenous route. The intra- 
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venous administration also induces much 
more potent adrenocortical stimulation. 
The present case is of interest also because 
of the unusual complication of amyloidosis. 
The Addisonian crises presumably are at- 
tributable to infiltration of the adrenal glands 
with amyloid. The epileptic seizures may 
have been caused in a similar manner, for 
the earliest sign of generalized amyloidosis 
may be grand mal convulsions, resulting from 
deposition of amyloid in the cerebral vessels. 
The kidneys presumably are involved only 
slightly, in view of the minimal abnormalities 
in the urine. The electrolyte deficiencies pre- 
sented a major therapeutic problem and were 
unusually severe, probably because of the 
persistent diarrhea and the adrenal insuffi- 
ciency, initially unrecognized but subse- 
quently responding characteristically to salt, 
desoxycorticosterone acetate, and cortisone. 
Corticotropin relatively ineffectual, 
owing presumably to the inability of the 
adrenal glands to respond to stimulation. 
This case illustrates some of the 
problems complicating colectomy and ileos- 
tomy. Colectomy and ileostomy are not pre- 
ferred treatment in ulcerative colitis at any 
age; the operation is distinctly undesirable 
in children and young adults. Yet, in the 
present instance, emergency surgery proved 
to be a life-saving measure. However, intus- 
susception and volvulus involving the ter- 
minal segment of small bowel occurred 
within a few weeks of each other. Spontane- 
ous small bowel fistulas and diarrhea de- 
veloped, probably precipitating two Addison- 
ian crises. Reconstruction of the ileostomy 


was 


also 


stoma was necessary on several occasions, 
because of stricture. The problems of ste- 
nosis of the ileostomy, partial obstruction, 
fistula formation and other difficulties asso- 
ciated with the establishment of an ileostomy 
are frequent and important. 


COMMENT 


Despite extensive investigation, the etiol- 
ogy of ulcerative colitis remains unknown. 
Many causes have been suggested,t includ- 


t References 5-7. 


ing bacterial and viral infections, nutritional 
deficiencies, allergy, hypersensitivity mecha- 
nisms, alterations in the ground substance 
of the connective tissue of the colon, destruc- 
tive enzymes acting upon and within the 
mucosa and submucosa of the bowel wall, 
and neurogenic and psychogenic disorders. 
The selected cases described in this report 
tend to emphasize the role of emotional 
disturbances. On the other hand, the psycho- 
genic aspects may represent merely identi- 
fiable contributory influences rather than 
fundamental causes ; the evidence is impres- 
sive but largely circumstantial. The rela- 
tively high incidence of ulcerative colitis in 
young adults and the occurrence of the 
disease in children may reflect important 
pathogenic mechanisms, perhaps tissue hy- 
persensitivity ; the possibility of individual 
susceptibility to the disease on this basis 
is an interesting concept, worthy of further 
study. Careful, prolonged observation of the 
disease in children thus provides a valuable 
opportunity to study the illness in its earlier 
stages, perhaps under circumstances less 
complicated than in the adult. 

The diagnosis of ulcerative colitis is sug- 
gested by a history of diarrhea, usually 
bloody ; cramping abdominal pain; fever ; 
anemia; malaise, and weight loss. On the 
other hand, the consistency of the bowel 
movements may be normal when the process 
is limited to the rectum and is relatively 
superficial. In approximately 95% of cases 
with active colitis, the rectum and sigmoid 
are diffusely inflamed, edematous, granular, 
and bleeding; the rectal ampulla often con- 
tains bloody, watery fecal material. Roent- 
gen examination in most instances demon- 
strates loss of the normal haustral markings, 
stiffness and narrowing of the colon, an 
irregular pseudopolypoid mucosal pattern, 
ulceration, and serration of the barium out- 
lined colon. These changes involve varying 
portions of the large bowel from the rectum 
to the ileocecal valve; the entire colon is 
affected in 50% of cases; the adjacent 
terminal ileum is diseased in 15% or 20% 
of cases. In approximately 15% or 20% of 
patients, the bowel appears normal roent- 
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genologically, despite evidence of colitis at 
proctoscopy. In some instances, the roent- 
gen features may be so mild as to avoid 
recognition except after the most careful 
scrutiny. Decreased distensibility of the rec- 
tum, extremely fine marginal serration, or 
slight alterations in the mucosal pattern may 
be the earliest and the only x-ray findings. 
In the absence of roentgen changes, the 
diagnosis depends chiefly on the proctosocpic 
findings. In patients with regional colitis, 
the x-ray examination usually is the most 
important diagnostic aid. At times, repeti- 
tion of these procedures, a more careful 
roentgen examination, or more complete 
proctoscopy may be necessary to establish 
the diagnosis. The laboratory studies are 
valuable chiefly to exclude specific pathogenic 
bacteria or parasites; positive results have 
been rarely noted, in our experience. 


Ulcerative colitis is a chronic disease, with 
remissions and relapses occurring at un- 
predictable intervals.* The complications are 
numerous and varied; they appear to be as 
frequent in children as in adult patients. 
In the present group, they include perirectal 
abscess with fistula formation and erythema 
nodosum in Case 1, recurrent anemia in 
Case 2, arthritis and recurrent hemorrhages 
in Case 3, and the unusual problem of amy- 
loidosis with adrenal insufficiency in Case 4. 
Polyps and carcinoma of the colon, perfora- 
tion of the bowel, hepatitis and cirrhosis, and 
retarded physical development also have been 
observed. The persistently active colitis in 
children often is very resistant to therapy. 
At times, however, there may be a striking 
cessation of symptoms, with return to ex- 
cellent health; the factors responsible for 
this change remain as obscure as the origin 
of the disease itself; nevertheless, the ob- 
servation again emphasizes the potential for 
healing in this disease. 

The treatment of ulcerative colitis contin- 
ues to be symptomatic, adapted to the needs 
of the individual patient, and prolonged.§ 
Medical management seems indicated in 
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80% or 90% of adult cases and in prac- 
tically all children with the disease. As in 
the adult, the objectives of therapy are 
adequate rest, restoration of normal bowel 
activity, elimination of infection, restoration 
of nutrition, and resolution of the emotional 
problems apparent in many patients.’* Mild 
ulcerative colitis often responds to treat- 
ment with rest in bed and a bland, nutritious 
diet, avoiding mechanical and chemical irri- 
tants but providing adequate quantities of 
protein, and the use of sedatives and anti- 
spasmodics, such as phenobarbital (15-30 
mg.) and belladonna extract (7.5 mg.) three 
or four times daily; many other sedatives 
and antispasmodics are available for this 
purpose, as described elsewhere.® Since atony 
of the colon has been noted very occasion- 
ally in patients given large doses of potent 
antispasmodics, their routine use in ulcerative 
colitis probably should be avoided. The 
numerous watery bowel movements may 
cause depletion of sodium, potassium, and 
chloride, requiring the administration of ap- 
propriate solutions of electrolytes, glucose, 
and water. The combination of electrolyte 
deficiency and hypoproteinemia is best 
treated by transfusions of whole blood. 
Iron-deficiency anemia, a common occur- 
rence among children with ulcerative colitis, 
responds effectively to the intravenous ad- 
ministration of saccharated oxide of iron. 
The development of a hemolytic anemia in 
several children has necessitated the use of 
cortisone. 


Sulfonamides are prescribed to control 
secondary infection and with the hope of 
eliminating unidentified bacterial causes of 
the disease. The compounds prescribed most 
frequently in ulcerative colitis include sulfa- 
guanidine, salicylazosulfapyridine, sulfadia- 
zine, and phthalylsulfathiazole (Sulfathali- 
dine) ; many other sulfonamides, singly and 
in combination, are available. Beneficial re- 
sults may be noted initially; occasionally 
they are sustained ; frequently the response 
is temporary. Bacterial resistance and drug 
sensitivity may develop, further handicapping 
chemotherapy. Penicillin and streptomycin 
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may be administered for the same purpose 
as sulfonamides ; the clinical response occa- 
sionally is excellent. Favorable results have 
been reported also with various antibiotics. 
However, since these compounds may pro- 
duce disturbing gastrointestinal symptoms, 
including “antibiotic colitis,” their routine 
use in ulcerative colitis appears undesirable. 

Although the response to conventional 
medical therapy as outlined often is favor- 
able, many patients, usually those with ex- 
tensive disease, do not improve adequately 
or consistently. In such resistant cases, corti- 
cotropin intramuscularly, hydrocortisone or- 
ally, and, to a lesser degree, cortisone and 
prednisone by mouth, may be useful ad- 
juncts.|| These compounds serve as “thera- 
peutic bridges,” reversing an unfavorable 
trend, initiating and accelerating the process 
of recovery, and generally facilitating the 
“total” management of the disease. Steroid 
therapy requires careful supervision in the 
hospital or at frequent visits in the office. 
Sulfonamides are administered concurrently, 
and the serum electrolytes are measured 
frequently. Although various complications 
have been reported in the literature, we thus 
far have encountered serious problems in 
few patients. Perforation of the cecum has 
been observed in only 1 among more than 
200 patients, the complication antedating the 
administration of steroids; only 2 instances 
of peptic ulcer have been noted in the same 
series. The quantity of corticotropin or 
hydrocortisone and the duration of treatment 
vary with the individual patient; therapy 
may be terminated gradually or continued 
for many months. No special problems have 
arisen thus far during the use of these com- 
pounds in children. Recurrences of ulcera- 
tive colitis are rather frequent, as with the 
usual forms of therapy, and the response to 
repeated courses of treatment may be pro- 
gressively less favorable. On the other hand, 
steroid therapy may be the most effective 
method of maintaining the health of the 
young patient with colitis without surgery. 
The roles of corticotropin, hydrocortisone, 
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and cortisone are well illustrated by the four 
cases of the present report. They do not cure 
ulcerative colitis, prevent recurrences, or 
replace established methods of treatment. 
Nevertheless, under properly controlled con- 
ditions and in adequate amounts, they are 
helpful adjuncts. 


Surgical intervention is necessary in 10% 
or 15% of adult patients with ulcerative 
colitis, the figures varying somewhat with 
the severity of the cases under consideration. 
The usual indications are serious compli- 
cations and the lack of response to adequate 
medical management, as discussed else- 
where.{ Surgical treatment seems rarely 
indicated in children and then only for the 
most serious problems, as in Case 4. The 
operation of choice in adults is total colec- 
tomy and ileostomy in one or two stages. 
The advances in surgical technique and in 
preoperative and postoperative care have 
been very great; nevertheless, the operation 
is not to be undertaken lightly at any age 
and certainly not in children. Despite recent 
technical improvements, the problems of the 
ileostomy stoma are frequent and at times 
serious. [leostomy alone usually is not recom- 
mended, although the procedure occasionally 
is undertaken in selected cases. Segmental 
resection of the colon may be indicated in 
patients with limited involvement of the 


colon. 

Despite lack of knowledge of the etiology 
of ulcerative colitis, the progress in medicine 
and surgery has decreased the mortality rate 
from this disease in the past 50 years from 
50% to 5%. Almost all young patients with 
ulcerative colitis can be maintained in satis- 
factory or excellent health by continued care- 
ful medical management. Occasionally, there 
may be striking reversibility of the diseased 
colon to normal or near normal **; in all 
probability many patients retain this poten- 
tial for recovery. Continued and intensified 
experimental and clinical investigation may 
provide the solution to this complex problem 
for all patients with the disease. 


{ References 5 and 9-11. 
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SUMMARY AND CONCLUSIONS 


Ulcerative colitis in children is not un- 
common and follows a course similar to 
that in adults. The disease should be sus- 
pected in patients with unexplained fever, 
anemia, and abdominal pain, with or without 
bloody diarrhea. Four selected cases are 
described in detail, illustrating certain psy- 
chiatric and therapeutic aspects as well as 
various complications, such as rectovaginal 
fistula, electrolyte disturbances, and amyloid- 
osis with adrenal insufficiency. The clinical 
course in these patients again emphasizes the 
importance of prolonged, comprehensive 
medical treatment, skillful psychotherapy, 
the adjunct value of steroid therapy, and, 
on occasion, the life-saving role of surgery. 
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Gangrene of the pS in Snfants 


Subsequent fo Therapy 


Precautions in Technique and Report of Five Cases 


DONALD S. MILLER, M.D., Ph.D. 
and 
ROY SEBECK, M.D., Chicago 


Intravenous therapy for debilitated, ca- 
chectic, or septic infants may be the inciting 
factor in local tissue necrosis and partial or 
total gangrene of one or more extremities. 
It is likely that the hazard is greatest in the 
newborn, especially when birth has been pre- 
mature. Although untoward consequences to 
intravenous therapy in children are rare, at 
the Cook County Children’s Hospital, five 
cases of infant gangrene of the extremities 
subsequent to cannulization have been gath- 
ered since 1948. All instances were in criti- 
cally sick infants and took place after the pro- 
cedure hereinafter referred to as cutdown 
had been performed. 


CUTDOWN 

Definition.—To obviate the possibility of 
differences in interpretation owing to local 
usages, it may be well to define our term. 

Cutdown is employed to embrace the pro- 
cedures of venipuncture, incision over the 
vein, venesuture, and the insertion of a can- 
nula for intravenous therapy, which is usually 
required for children when major surgery is 
scheduled or in the presence of pneumonia, 
diarrhea, and septic and cachectic conditions. 

Incidence-—An average of 550 cutdowns 
are performed for intravenous therapy among 
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6700 admissions a year in the Cook County 
Children’s Hospital. 

Technique.—The first cutdown is ordinarily per- 
formed by the resident surgeon, with the succeeding 
cutdowns done by the intern under the supervision 
of the resident. 

The cutdown procedure, as applicable to the leg, 
is outlined herewith: 

1. The lower leg and foot are scrubbed with 
medicinal soft soap (green soap) for 10 minutes. 

2. The saphenous vein is located just cephalad 
and anterior to the medial malleolus. A_ sterile 
sheet is laid over the area. 

3. A small transverse incision is made over the 
vein, and all connective tissue is stripped away. It 
is emphasized that incisions need only be small 
and should not be deep, because deep incisions 
may involve the arterial system. 

4. Small 
the vein, and the distal part of the vein is tied off 
with an absorbable surgical suture (gut) ligature. 


mosquito forceps are inserted under 


5. The proximal vein is lifted and made taut by 
passing a gut suture under it and holding it above 
with forceps. 

6. A transverse opening is then made into the 
veins with the use of fine scissors; from one-half 
to three-fourths of the circumference of the vein 
must be incised. 

7. A polyethylene catheter of proper size is 
threaded through the vein for about an inch or 
more. 

8. The suture from above is tied down around the 
vein through which the catheter has been inserted. 

9. One or two black nonabsorbable 
(silk) sutures may be placed across the skin incision 
on each side of the catheter. 


surgical 


10. A sterile dressing is placed over the area, 
and a padded splint is placed on the posterior aspect 
of the leg. The surgeon applies narrow strips of 
tape to bind the dressings down over the cutdown 
site. 

Antibiotics are not given for this procedure per 
se, but in most instances are administered for a 
concomitant infection. 
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The cutdown procedure as described is identical 


for the area distal to the anatomic snuffbox in the 
wrist, for any prominent vein in the cubital fossa, 
or for the cephalic vein in the upper third of 


the arm. 


the wrist or forearm rather than in the leg. 


REPORT OF FIVE CASES 
Case 1.—E. R., a premature Negro boy, born at 
6-month term in Cook County Hospital on Oct. 22, 
1949, weighed 2 Ib. 4 oz. One week after birth, 
because the infant was in poor condition, intra- 
venous therapy was ordered. 

A cannula was inserted in the region of the el- 
bow. Three days later the left forearm became 
coid and cyanotic. The following day the fingers 
were deeply discolored. The cannula was there- 
upon removed and was found to have entered the 
left brachial artery on insertion. 

Procaine hydrochloride, 5 cc. of 1% solution, 
was injected into the left stellate ganglion, and 
hot wet dressings were applied to the arm daily. 
By the first of November, 11 days after birth, 
moist gangrene, later becoming dry, appeared. The 
infant died two days later (Figs. 1 and 2). 

Cast 2.—R. B., a Negro boy, was born pre- 
maturely at 6-month term on March 5, 1949, of a 
mother who had had interpartum sepsis. The first 
stage of labor had been of 32 hours’ duration. The 
infant weighed 2 Ib. 4 oz. at birth. He was cyanotic 
and limp. Distention was extreme, and persistent 
vomiting resulted in dehydration requiring intra- 
venous therapy at 18 days after birth. 

Course After Cutdown—On March 23, after an 
unsuccessful cutdown attempt over the left foot, a 
dorsal cutdown was made over the right wrist 
(Fig. 3). A cannula was inserted and left in place 
until April 1. On April 3 the right hand was 
edematous, with black discoloration of the palm 
and all fingers except the index finger. Evidence of 
gangrene of the third, fourth, and fifth fingers soon 
appeared, with involvement of the distal pulp of the 
thumb and index finger. Two weeks later excision 
of an eschar on the index finger was required. 

The diagnostic impression on surgical consul- 
tation was of a venous thrombus or arterial spasm. 
A stellate ganglion block was performed with good 
results. Heparin was administered and refrigeration 
applied. On April 4 the thumb fell off ; by April 30, 
all fingers except the index finger were missing. 
By May 2, a left shoulder abscess had formed, and 
acute bronchitis added to the complications. 

Blood cultures made on March 10 and May 25 
showed nonhemolytic Staphylococcus aureus. 
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In our experience fewer infections occur 
when cutdowns are performed in the area of 
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Fig. 1 (Case 1).—Gangrene in arm of premature 
infant after accidental insertion of cannula into 
left brachial artery. 


Fig. 2 (Case 1).—Close-up of gangrenous area. 
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Treatment.—Treatment consisted of oxygen, nik- 
ethamide (Coramine), streptomycin, sulfadiazine, 
intestinal absorbent containing kaolin and pectin 
(Kaopectate), lactate, plasma, 5% dextrose, and 
procaine penicillin G (Crysticillin). The patient 
gradually recovered. 

Follow-up.—Three years later, Nov. 15, 1952, 
when the patient was seen on readmission because 
of mental retardation, the hand remained essentially 
as illustrated in Fig. 3. 


Comment.—This is our only living patient 
of the series of five infants who had had 


gangrene subsequent to cutdown procedures. 


Fig. 3 (Case 2).—Cutdown over left foot unsuc- 
cessful; second cutdown dorsal over right wrist 
resulted in gangrene. Only patient in series to 
survive. 


Case 3.—R. L., a Negro girl aged 15 months, 
was admitted on Aug. 13, 1948, because of recurring 
upper respiratory infections, loss of weight, and a 
refractory skin condition. Interstitial pneumonitis 
and duodenal ulcer were disclosed on examination. 

History.—Two days after birth, superficial ero- 
sions had appeared at points of contact. Multiple 
facial excoriations and dry scaly skin suggested 
congenital syphilis or desquamative erythroderma. 
Kahn reactions were positive on one occasion, 
negative on three others. Roentgenologic survey re- 
vealed periosteal reaction and medial elevation 


Fig. 4 (Case 3).—Gangrene of left foot, site of 
cutdown. 
Fig. 5 (Case 4).—Gangrene of right foot and 


ankle. Cutdown was done in region of medial mal- 
leolus of right leg. 
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Fig. 6 (Case 5)—Fatal case of dextrocardia 
complicated by pneumonia, sepsis, and local gan- 
grene of the entire dorsum of left foot, site of 
cutdown for intravenous therapy. 


of the inner periosteum of the tibia; four months 
later extension to other long bones was observed. 
The general appearance was that of congenital 
syphilitic periostitis. The skin condition became 
progressively worse, with easily bleeding abrasions. 

Course After Cutdown—On admission a cut- 
down was made on the left foot. The foot turned 
blue and cold and eventually became gangrenous 
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(Fig 4). Lumbar sympathectomy was ineffective. 
On Sept. 9, 1949, bilateral explosive keratitis 
occurred. Two days later, respirations became shal- 
low. Sept. 13, the patient did not respond to therapy 
of vitamins, subcutaneous fluids, or antibiotics. She 
died 16 months after birth. 

Autopsy—A pulmonary infarct disclosed at 
autopsy probably arose from the thrombophlebitis 
at the site of the cutdown. A lung abscess appar- 
ently was the immediate cause of death. 


Case 4—L. R., a Negro girl aged 6 months, 
was admitted on Sept. 21, 1952, because of diarrhea 
and dehydration. 

Cutdown.—A cutdown was done on Sept. 26 in 
the region of the medial malleolus of the right leg. 
Polyethylene tubing was inserted. Repeated intra- 
venous fluids were given, averaging from 700 to 
1100 cc. a day, including 5% dextrose, Ringer's 
solution, lactate, vitamin C, vitamin B,, and whole 
blood. On Sept. 29, the child was convulsing, and 
calcium gluconate, 10 cc. of 5% solution, was added 
to the intravenous fluid. Oct. 1, the temperature 
rose to 102 F. The abdomen became distended, and 
infection of the lower right leg ensued. Cellulitis 
and bleb formation resulted. 

Terminal Course—Oct. 2, the right foot and 
ankle became cold and blue, and the pulses were 
not palpable. There was some blanching with re- 
turn of blueness. The entire leg and thigh were 
swollen. Popliteal pulsation about the ankle was 
absent. Several abrasions preceded gangrene (Fiz. 
5). The child died two days later. 

Case 5.—A. H., a Negro girl aged 3 months, 
was admitted for surgical correction of a transposi- 
tion of the vessels of the heart. A cutdown of the 
left foot was done for intravenous therapy. A salt- 
free protein hydrolysate (Amigen), 70 cc., was used 
in the intravenous fluid. Local gangrene of the 
entire dorsum of the left foot ensued (Fig. 6). 


Infant Gangrene* 


Age at 
Time of Associated Medical 
Case Race Sex Cutdown Location Condition Result Autopsy Finding 
} N M 1 wk. Left hand Premature infant Death Thrombosis; brachial 
Left fore- artery 
arm 
2 N M 18 days Right hand Cerebral birth injury Loss of Thrombosis; radial 
Gastroenteritis (severe) all fingers artery 
except 
index & 
part of 
thumb 
3 N F 15 mo. Left foot Interstitial ppeumonitis Death = =—eenccenccecuee 
Left leg Lung abscess 
Duodenal ulcer 
Congenital syphilitic ex- 
foliative dermatitis 
4 N F 6 mo. Richt foot Severe gastroenteritis 
Right leg 
5 N F 3 mo. Left foot Congenital transposition Death = =—_—_eenecenenceees 


of heart vessels 


* Gangrene occurred within a few days of ecutdown in all cases. 
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GANGRENE OF EXTREMITIES SUBSEQUENT TO INTRAVENOUS THERAPY 


When the resident physician removed the tissue 
necrosis, he exposed te tendons and a thrombosed 
vein on the surface of the foot. The local area 
healed by secondary intention, but the child died 
two weeks later from dextrocardia complicated by 
pneumonia, sepsis, and gangrene. 


PATHOGENESIS 


The etiology of infant gangrene has been 
diversely ascribed to a long list of observed 
relationships: traumatic delivery; rachitic 
pelvis; parietal hematoma; version and ex- 
traction ; brow presentation ; prolonged labor ; 
maternal prenatal fall; amniotic bands; 
wrapping of the cord around the neck; as- 
phyxiation at birth; cyanosis; congenital 
heart anomalies; thrombosis of patent duc- 
tus; long bacilli in portions of thrombi; 
meningomyelocele ; diabetes mellitus ; angio- 
spasm; endarteritis obliterans ; thickening of 
endothelium of anterior tibial artery ; neurotic 
angiosclerosis ; periarteritis ; periphlebitis as- 
sociated with endophlebitis ; edema of media 
of vessels; chlorosis; congenital syphilis ; 
Raynaud’s disease; liver impairment; in- 
farcts of the liver, spleen, and kidney; in- 
fected emboli from umbilical vein or artery 
or infected navel; septicemia from such dis- 
eases as exanthemata and arteritis accom- 
panying sepsis; septum arteriorum ; intimal 
agglutination; “arterial occlusion during a 
critical illness with accompanying dehydra- 
tion, emaciation, fever, and infection with ap- 
parent toxicity”; overhydration in acute 
illness*; spontaneous idiopathic gangrene 
“with cyanosis following femoral venipunc- 
ture, thought to be due to spasm of the accom- 
panying artery.”” 

It is not the intention of this paper to pre- 
sent a review of the literature. It is relevant 
to comment, however, that an evaluation of 
96 cases reported permitted no etiologic 
common denominator to be drawn. Only the 
age factor is suggestive, for the most frequent 
occurrences are in young, usually neonatal 
infants, often of premature birth. It is feas- 
ible, therefore, that one explanation of gan- 
grene, at least in premature and newborn 
infants, lies in this time of onset, when nor- 
mal circulatory readjustments are at best 


demanding. In his excellent book, Clement 
Smith * explains the mechanism: 


There exist certain definite, although poorly 
measured, differences between the vascular system 
in infancy and in adult life, and most of these are 
especially noteworthy at the neonatal stage of 
development. After the functional adjustment from 
the fetal to the extra-uterine circulation has been 
made, there remain peculiarities in the distribution 
of the blood. [There is a] pooling of blood in the 
abdominal organs, especially the liver and the 
spleen, which are frequently palpable in the normal 
full-term infant. The consequence is a poor dis- 
tribution of blood to the periphery. As the fetus 
grows larger and more mature in utero, its capil- 
laries become more resistant to pressure. It is 
interesting that after birth the development seems 
to be reversed as though the fetus were supplied 
with an increasing resistance in preparation for 
meeting the stresses of birth. 


For that reason, 


Capillary hemorrhages observed in the skin of a 
mature baby after birth must be taken to indicate 
either a serious departure from the normal integrity 
of vessel walls, an unusually difficult delivery, or an 
abnormality of the blood itself allowing it to ooze 
through a capillary wall capable of retaining or- 
dinary blood. 


It will be borne in mind, moreover, that 
many of the babies with gangrene are not 
mature but premature, so that in those cases, 
capillary resistance has not been established 
in utero; hence, 

Capillary networks as studied in the skin, appear 
to be coarse and to lack the finer control mecha- 
nisms they acquire later. The number of capillaries 


is smaller and the resistance of their walls weaker 
at premature than at full-term birth. 


Dr. Chaddis,* a pediatrician of Argentina, 
has succinctly described the mechanism in 
infants as “labile vasomotor system which 
may cause the sudden vascular phenomenon 
of spasm with ensuing thrombosis, gangrene, 
and death.” 

Among many other clinicians, Martin and 
Shore* have observed the occurrence of 
spasm and then infection, or infection and 
then spasm, both producing tissue death. Any 
disturbance that interrupts the arterial blood 
supply to the extremities ° may initiate an 


* Chaddis: Personal communication to the 


authors, November, 1952. 
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irreparable downward course, with deaths 
seeming to be “directly proportional to the 
extent and location of the gangrene.”’ * In the 
older age group there is unquestioned rela- 
tionship between cardiovascular failure and 
the occurrence of spasm or occluding throm- 
bosis or emboli during crucial illness.’ 

Other contributory factors are dehydration, 
cachexia, fever, general sepsis, perhaps too 
rapid and intense intravenous therapy lead- 
ing to overhydration,? and always the pres- 
ence of infection to initiate the course from 
the onset of gangrene to death. Anything 
that alters the integrity of the minute vessels 
of the extremities, such as infection, is likely 
to result in capillary thrombosis and gan- 
grene.* 


SUMMARY AND CONCLUSIONS 


In two of the five cases of gangrene fol- 
lowing intravenous therapy in desperately 
sick infants in our series, the babies had been 
born prematurely. A high percentage of 96 
cases reviewed in the literature are of pre- 
mature births. 

There was one case of congenital syphilis 
in our series, one case of congenital transpo- 
sition of heart vessels, and three cases of 
severe general sepsis ; infection followed cut- 
down in all cases. 

Apparently neonatal spontaneous gangrene 
is especially referable to long and difficult 
labor. All cases of infant gangrene appear to 
be associated with infection. A third cate- 
gory, as in our fifth case, is that of congenital 
anomalies, or of “amorphologic maldevelop- 
ment.””* 

Particular care should be given to those 
infants with severe general sepsis, cachexia, 
and poor tissue nutrition. Lowered resistance 
in infections is undoubtedly one cause of poor 
vasomotor response in infants and contributes 
to ultimate local tissue death even when the 
outcome is not fatal to the child. Every asep- 
tic safeguard should be exerted against in- 
viting local infection by careless procedure 
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and thus overburdening the already critically 
ill infant. 

Careful handling of tissues for venipunc- 
ture is necessary, and especially for incision 
over a vein, which is imperative not only to 
prevent infection but to prevent accidental 
severance of an artery. The vessels should be 
exposed meticulously, with gentle introduc- 
tion of the needle or polyethylene tube. The 
step-by-step technique for cutdown as defined 
has been outlined with emphasis on the need 
for rigid asepsis. 

Before intravenous therapy is instituted for 
the sick infant, one should weigh the status 
of the cardiovascular system and proceed 
cautiously in the face of any observable signs 
or deducible implications of circulatory dis- 
turbance or inadequacy ; for example, the age 
of the child is indicative, for the younger the 
sick infant the greater the hazards of emboli 
or thrombosis. Vasomotor instability of the 
tissues invites infection, gangrene, and death 
of tissues or even of the child. 

Both dehydration and overhydration are 
dangerous. Of the two, Gross and Ferguson * 
believe overhydration to be the greater dan- 
ger; they suggest that, when intravenous 
therapy is necessary, introduction of fluids 
should not be overzealous. On the other 
hand, febrile dehydration may augment the 
coagulability of the blood.’ Efforts must be 
directed toward controlling both tenuous con- 
ditions. 
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Blood Cll bues for Healthy 
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Published data on the normal blood picture 
in adolescence are relatively scarce and show 
considerable disagreement.* In some in- 
stances the observed differences undoubtedly 
are attributable, at least in part, to the differ- 
ence in the altitude at which the subjects 
were residing; in others no such ready ex- 
planation is available. Furthermore, in some 
of these data a wide range of hemoglobin 
values and red cell counts is reported for 
each age group. The question may be raised 
whether such marked differences represent 
normal variations and should be expected to 
occur in a group of subjects all of whom are 
in superior health. 

In September, 1947, and again in 1949, we 
had the opportunity of studying the blood 
picture of a highly selected group of healthy 
rural youths. These were the 4-H Club boys 
and girls who had been chosen by the local 
physicians as the health champions of their 
respective counties in Minnesota. These 
youths were brought in groups to the labora- 
tory throughout the day, where highly skilled 
medical technologists secured the necessary 
blood samples and made the various deter- 
minations. In the two years of the study, 
data were obtained on 110 boys, ranging in 
age from 12 to 21 years, and on 130 girls, 
ranging from 12 to 20 years. 


Submitted for publication April 7, 1955. 

From the School of Home Economics, Uni- 
versity of Minnesota; Paper 3331, Scientific Journal 
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* References 1-7. 


METHODS 


Blood samples were secured from a free-flowing 
finger puncture. Hemoglobin determinations were 
made in duplicate; the alkaline hematin method 
and National Bureau of Standards certified hemo- 
globin pipettes were used. The samples were read 
in a Coleman Spectrophotometer which had been 
calibrated by means of the Van Slyke and Neill 
oxygen-capacity method. 

Since a large number of red cell counts had to 
be made in one day, it was decided to use th. 
Blum § photoelectric method for this determination. 
The galvanometer readings were converted into 
the number of erythrocytes per cubic millimeter 
from a chart based on a carefully prepared calibra- 
tion curve. In about half of the cases, erythrocyte 
counts also were made, using the usual counting 
chamber method. A comparison of the results 
obtained by these two methods will be presented 
at a later date. 

Mean red cell diameter was determined by meas- 
uring 100 cells on each of two dry, stained smears 
for each subject. The horizontal diameter of all 
normal cells in a field was measured, with use of 
a calibrated Bausch and Lomb filar micrometer. 

For the estimation of reticulocytes a film of an 
alcoholic solution of brilliant cresyl blue was spread 
on clean slides and allowed to dry. Duplicate 
preparations were made for each subject by spread- 
ing a thin blood film over the stain and incubating 
in a moist chamber. At least 1000 red cells were 
counted for each determination, from which the 
mean percentage of reticulated cells was calculated. 
Mean corpuscular hemoglobin was computed using 
the Wintrobe ® formula. 


RESULTS AND COMMENT 


The values for the mean, standard devia- 
tion, and range for hemoglobin, red cell 
count, and mean corpuscular hemoglobin for 
the boys and girls in each age group are 
given in Table 1. 

The lowest mean hemoglobin value for the 
boys, 13.0 gm. per 100 ml. of blood, was 
secured for the 12-year-old group. There- 
after distinctly higher values were noted, 
reaching a maximum of 15.1 gm. at 16 years 
of age. The means for the 17- and the 18- 
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to-21l-year-old groups were slightly, but not 
significantly, lower. The variation within age 
groups, as shown by the range of values, was 
from 2 to 3 gm. 

Of the various studies reported in the 
literature, that by Wiehl * would seem most 
nearly comparable to the present study. Her 
subjects were students in a private school 
who came from high-income families. It 
might be expected that these subjects would 
be in better physical condition than boys and 
girls in the general population. 

A comparison of the mean hemoglobin 
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For red cell counts also, the lowest mean 
value, 4,240,000/cu. mm. of blood, was ob- 
served in the 12-year-old group. Increases 
occurred with considerable regularity with 
advance in years, attaining a level of 4,850,- 
000 in the 16-year-old group. This value 
is in fair agreement with Wintrobe’s sug- 
gested normal for boys 11 to 15 years of age, 
of 4,800,000. However, the values observed 
in the present study were in most instances 
more than 1,000,000 lower than those se- 
cured by Wiehl for comparable age groups 
in New York City. 


Taste 1.—Hemoglobin, Red Cell Count, and Mean Corpuscular Hemoglobin Values for 4-H Club Health 


Champions in Minnesota 


Hemoglobin, Gm./100 M1. 


Millions/Cu. Mm. 


Mean Corpuscular 


Red Cell Count, 
Hemoglobin, 
= 


Yr. No. Mean 8.D. Range Mean 8.D. Range Mean 8.D. Range 
Boys 
12 6 13.0 0.71 12.0-13.9 4.24 0.21 4.00-4.52 30.7 1.21 30.0-32.6 
13 18 13.8 0.75 12.5-15.1 444 0.25 4.05-4.98 31.2 1.08 29.6-33.0 
14 15 4.2 0.76 13.0-15.6 4.62 0.26 4.20-5.17 30.8 0.36 29.7-32.3 
15 19 14.2 0.88 12.6-15.8 4.67 0.31 4.23-5.24 30.4 1.20 28.7-33.5 
16 17 15.1 0.76 14.1-16.7 4.85 0.36 4.28-5.68 31.1 1.14 29.4-33.9 
17 18 14.9 0.73 13.1-15.9 4.88 0.41 4.11-5.69 30.7 1s 27.9-32.9 
18-21 17 14.9 0.69 13.4-15.6 4.36 0.27 4.28-5.29 30.4 0.96 29.3-32.7 
All 110 144 0.92 12.0-16.7 4.69 0.36 4.00-5.69 30.8 1.12 27.9-33.9 
Girls 
12 13 13.0 0.61 12.1-14.0 4.31 0.17 4.08-4.56 30.1 0.70 29.0-31.3 
13 ll 12.8 0.61 11.9-14.2 4.26 0.20 4.00-4.77 30.1 0.78 29.1-31.3 
u 29 13.1 0.62 12.1-14.6 4.34 0.22 3.88-4.74 30.3 1.09 28.6-32.4 
15 25 13.1 0.75 12.0-14.5 4.31 0.28 3.86-4.92 30.4 1.09 28.4-32.5 
16 20 12.7 0.81 11.0-14.0 4.19 0.27 3.56-4.65 30.4 1.19 28.6-33.0 
17 19 12.9 0.59 12.0-14.6 4.20 0.25 3.74-4.81 30.6 0.98 28.7-32.6 
18-20 13 13.3 0.48 12.5-14.0 4.34 0.20 4.02-4.74 80.7 0.389 29.2-32.1 
All 130 13.0 0.67 11.0-14.6 4.28 0.24 3.56-4.92 30.4 1.01 28.4-33.0 


values secured in the present study on 
healthy rural youths in Minnesota with those 
reported by Wiehl for private-school boys 
residing in New York City, shows that the 
Minnesota values are somewhat lower. The 
differences vary from 0.6 gm. in the 12-year- 
old group to 0.9 gm. in the 15-year-old group. 
The New York boys were apparently a year 
advanced in hemoglobin level as compared 
with the Minnesota boys. The level attained 
by the Minnesota youths at age 16 was 
reached by the New York group at age 15. 
The variations within the various age groups. 
as shown by the standard deviations, were 
very similar in the two studies. 
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Mean corpuscular hemoglobin values by 
age groups were surprisingly constant in the 
present study, with no indication of change 
with age. The mean for all age groups was 
30.8uy. This is in contrast to the results re- 
ported by Wiehl, who obtained a mean value 
of 24.0uy for 12-year-old boys, with increases 
to 27.4uy in the 17-to-18-year-old group. The 
pronounced difference in the hemoglobin con- 
tent of the individual red cells of these two 
groups of selected subjects may be attributed 
either to a difference in the size of the indi- 
vidual cells or to the degree of saturation of 
the cells with hemoglobin. In the present 
study, on the basis of cell-diameter measure- 
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BLOOD CELL VALUES—HEALTHY ADOLESCENTS 


ments, there was no indication of change in 
cell size with age. Wiehl, on the other hand, 
noted significant increases in mean corpuscu- 
lar volume with advance in years, which 
would seem to indicate that the red cells in- 
creased in thickness during adolescence. 

For the girls, the mean hemoglobin value 
for the 12-year-old group was 13.0 gm., 
which was the same as that for the boys in 
this age group. Thereafter distinct sex dif- 
ferences are apparent. Whereas the values 
for the boys increased with age, those for the 
girls remained essentially unchanged or 
showed small decreases. The low value, 12.7 
gm., was noted in the 16-year-old group, 
with recovery to 13.3 gm. by 18 to 20 years 
of age. Osgood * found that the hemoglobin 
levels of the two sexes diverged sharply at 
14 years, the girls reaching the adult level 
at this age and the boys, two years later. For 
these Minnesota youths, sex differences in 
hemoglobin and red cell counts are evident 
beginning at age 13. 

The somewhat smaller standard deviations 
secured for the girls than for the boys indi- 
cate that there is less variation within age 
groups among the former than among the 
latter. The differences in physiologic age 
among boys in a given age group are un- 
doubtedly a factor of importance in this con- 
nection. Whereas the girls had reached a 
plateau in hemoglobin level at age 12 and 
showed no increases until 18 to 20 years of 
age, when a slightly higher mean value was 
secured, the hemoglobin levels of the boys 
did not stabilize until age 16. 

A comparison of the data in the present 
study with those secured in an earlier study,° 
on a group of 258 high school girls residing 
in Minnesota, shows that this group of rural 
adolescent girls had hemoglobin values which 
averaged 0.8 gm. higher. The girls in the 
earlier study were selected by the school 
physician as being in good health, but it is 
evident that their hemoglobin levels were less 
satisfactory than those of the girls in the 
present study. Since both studies were car- 
ried out in the early fall, seasonal variation 
in hemoglobin level, such as has been re- 
ported by Platt and Freeman,’® cannot ac- 


count for the observed differences between 
the two groups. However, it should be 
pointed out that in the earlier study the 
Newcomer method was used for the deter- 
mination of hemoglobin. No direct com- 
parison of these two methods has been made 
in this laboratory, and it is possible that the 
difference in method may account for the 
observed differences in hemoglobin level. 

The mean red cell count for the 12-year- 
old girls was essentially the same as that for 
the boys in this age group. However, no 
significant increase occurred with age. From 
this it would appear that Minnesota girls 
have attained both the hemoglobin level and 
red cell count characteristic of the early 
adolescent years by the time they are 12 
years old. 

A comparison of the red cell counts se- 
cured for the girls in this study with those 
for the girls observed by Wiehl again shows 
very much higher values for the New York 
group. This divergence between the two 
groups is reflected in the mean corpuscular 
hemoglobin values. For the girls, as for the 
boys, mean corpuscular hemoglobin averaged 
between 30.0 and 31.Ony for each age group 
in the Minnesota study, with no significant 
variation with age. Wiehl, on the other hand, 
obtained a mean corpuscular hemoglobin 
value for her 12-year-old girls of 26.Opy, in- 
creasing with age to a maximum of 27.2 in 
the 16-to-17-year-old group. She also re- 
ported highly significant differences between 
the sexes at ages 12 and 13 years. 

In Table 2 are presented the data for red 
cell diameter measurements and reticulocyte 
counts. The mean cell diameter for the 
boys was 7.88+0.18 and for the girls 
7.94+0.15y. No significant change in cell 
size associated with age was observed in 
either the girls or the boys. These mean 
values are considerably higher than the 
7.5+0.3% suggested by Wintrobe as the nor- 
mal value for adult males and females. The 
diameter data presented herein are based on 
the measurement of ceils in a dry film. This 
method gives higher values than when based 
on a moist film and may account for this 
discrepancy. However, the variability noted 
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in the present study, as shown by the stand- 
ard deviation, was considerably less than the 
0.34 suggested by Wintrobe for adults. The 
mean cell diameter for the girls in the present 
study is in agreement with the findings on 
high school girls in our earlier study, for 
whom a mean cell diameter of 7.90+0.20» 
was secured. 

For the boys, the lowest mean cell diam- 
eter for any subject was 7.35p and the high- 
est, 8.284. For the girls, the comparable val- 
ues were 7.62y and 8.36,. 

Reticulocyte counts for both the boys and 
girls averaged 1.0%. Although variations 


Taste 2—Red Cell Diameter and Reticulocyte Values for 4-H Club Champions in Minnesota 
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during this period. Mean corpuscular hemo- 
globin showed no significant variation with 
age, the mean value for the entire group being 
30.8+1.12¢y. Red cell diameter also was 
uninfluenced by the age of the subjects. The 
observed mean diameter was 7.88+0.18n. 
Reticulocyte percentage for the group was 
1.01+0.46. 

The mean hemoglobin level for the 12- 
year-old girls was identical with that of the 
boys in this age group. Thereafter there was 
a sharp divergence between the sexes, with 
the levels for the boys increasing and those 
for the girls remaining essentially unchanged 


Red Cell Diameter, « 


Reticulocytes, Per Cent 
A 


Age, Cases ~ Cases, 
Yr. No. Mean 8. D. Range No. Mean 8. D. Range 
Boys 
Fa 6 7.95 0.15 7.78-8.14 6 0.96 0.18 0.68-1.20 
~ 18 7.87 0.17 7.57-8.18 16 0.94 0.27 0.35-1.40 
7.34 0.19 7.35-8.12 13 0.98 0.37 0.20-1.48 
BA vececcsscsdcontvens 19 7.91 0.19 7.62-8.28 18 1.08 0.46 0.40-2.51 
17 7.36 0.20 7.39-8.12 16 1.07 0.34 0.30-1.65 
18 7.89 0.17 7.61-8.18 7 0.86 O41 0.40-2.07 
17 7.35 0.12 7.64-8.07 17 1.22 0.76 0.50-3.61 
DB, caciziwesredigeccss 110 7.88 0.18 7.35-8.28 108 1.01 0.46 0.26-3.61 
Girls 
12 7.95 0.12 7.78-8.18 0.78 0.35 0.40-1.47 
ll 7.86 0.15 7.62-8.06 11 0.94 0.59 045-241 
28 7.91 0.12 7.63-8,12 24 0.87 0.49 0.35-2.22 
24 7.94 0.15 7.74-8.22 22 0.92 0.62 0.10-2.24 
BB. ccccccccccscccccsss 20 7.98 0.17 7.63-8.36 19 1.01 0.67 0.30-2.56 
Beecrcocctevesesessecs 19 8.01 0.17 7.70-8.32 18 1.04 0.38 0.40-1.60 
BB-DD.... cosescoccccces 13 7.90 0.16 7.57-8.15 10 0.95 0.29 0.55-1.40 
127 7.94 0.15 7.62-8.36 113 0.98 0.52 0.10-2.56 
within age groups were wide, no difference or decreasing slightly. The low point, 
between the boys and girls was evident, nor 12.7+0.81 gm., was recorded for the 16- 


was there any indication of an age factor in 
either group. 
SUMMARY 

Studies were made on the blood of 110 
boys ranging in age from 12 to 21 years and 
of 130 girls ranging in age from 12 to 20 
years who had been chosen as 4-H Club 
health champions for their respective counties 
in Minnesota. 

For the boys, the mean hemoglobin values 
increased from 13.0+0.71 gm. per 100 ml. 
of blood in the 12-year-old group to 
15.1+0.76 gm. in the 16-year-olds. Red 


blood cell counts increased from 4,240,000 
+210,000/cu. mm. to 4,850,000+360,000 
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year-old group, with recovery to 13.30.48 
gm. in the 18-to-20-year-old group. Red cell 
counts followed the hemoglobin values, rang- 
ing from 4,310,000+170,000 in the 12- 
year-old group to 4,190,000+270,000 in 


the 16-year-old group, with recovery to 
4,340,000+ 200,000 in the 18-to-20-year- 
olds. 


Mean corpuscular hemoglobin for the girls, 
like that of the boys, was uninfluenced by the 
age of the subjects. The mean for the group 
was 30.4+1.0lpy. Red cell diameter also 
showed no significant variation with age; 
the mean for the girls was 7.940.154. The 
reticulocyte percentage was 0.93+0.52. 
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he Kelationship of Shin pH P. allern 
fo Waturation in Boys 


HANS BEHRENDT, M.D. 
and 
MARVIN GREEN, M.D., New York 


The surface of the healthy skin in adults 
is not uniformly acid. Some zones have a 
higher acidity than others, and in a few 
areas where surfaces are in apposition (in- 
tertriginous, interdigital, axillary spaces) the 
reaction may approach neutrality or even 
alkalinity.* 

The presence of these nonacid zones within 
the physiologic “acid mantle” of the skin 
has recently become of pediatric interest. 
Herrmann, Behrendt, and Karp * observed 
in the course of dermatologic investigations 
that the skin pH pattern in children differs 
from that of adults mainly by the absence 
of the “alkaline” reaction in the axillary pits. 
During childhood, up to about 10 years, 
the axillary skin pH was found to be more 
or less acid; but in the older age groups 
it rose progressively towards the neutral or 
alkaline values commonly encountered in 
adults. This increment of pH was regarded 
as a sign of beginning adolescence, indicating 
development and activity of the apocrine 
sweat glands. These glands are predominant 
in the arm pits, and their secretions are 
known to be less acid than eccrine sweat 
(see below). Arbenz ® confirmed the findings 
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* References 1, 2, 4, 6, and 7. 
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of Herrmann and his associates and accepted 
their interpretation. 

No attempts have been made thus far to re- 
late the shift in axillary pH directly to sexual 
maturation. Only morphologic changes dem- 
onstrating such a relationship are known. 
Greulich *° examined histologically samples 
of axillary skin from more than a hundred 
children after death and found that the 
apocrine glands begin to enlarge shortly be- 
fore “puberty” and do not attain their full 
development until adolescence is well ad- 
vanced. 

We proposed to study the relationship of 
skin pH patterns to physical and sexual 
development in man from birth to senility. 
The present communication deals with the 
axillary pH pattern and its relationship to 
sexual maturation in boys. 

It is helpful to review quickly basic data 
on the apocrine and eccrine sweat glands. 

Anatomically, the apocrine glands (a- 
glands) differ from the eccrine or merocrine 
sweat glands (e-glands) in the following 
respects.+ A-glands are associated with hair 
follicles, the glandular ducts opening into 
the upper portion of the follicles through 
which the sweat passes along the hair to the 
surface of the skin. The ducts of e-glands, 
on the other hand, lead directly through the 
epidermis to separate openings at the sur- 
face of the stratum corneum. A-glands are 
not only larger than e-glands but are as- 
sembled more or less in aggregates. In man 
these are restricted to certain areas: axilla 
(“axillary organ’’) ; anogenital region (labia 
majora, groin, mons pubis, linea alba, peri- 


+ References 11-14. 
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anal region) ; mammary areola ; ciliary bodies 
(Moll’s glands) ; external auditory canal. 

The manner in which sweat is produced 
also differs in the two types of glands. In 
a-glands the distal portion of the secretory 
cells breaks up so that a portion of the epi- 
thelial cytoplasm is delivered along with the 
secretion. Apocrine sweat is milky and 
odoriferous, drying like glue to form a light- 
colored, plastic layer on the skin surface. 
It may be fluorescent under Wood's light.'® 
Eccrine sweat is free of cellular disintegra- 
tion; it passes from the acini into the ducts 
and emerges on the skin surface as a colorless 
liquid. 

As to chemical composition, most of the 
constituents are found in both types of sweat. 
Little is known about differences in their 
concentration, e. g., of organic acids.t The 


Little has been established concerning the 
hormonal control of apocrine function.** This 
represents a field for further study. 


SUBJECTS TESTED AND METHODS OF 
EXAMINATION 


A series of 502 boys ranging in age from 4 weeks 
to 24 years were studied. The distribution accord- 
ing to race and sexual maturity is shown in 
Table 1. The majority of the older boys, 13 years 
of age and over, were at the New York State 
Training School for Boys, in Orange County. The 
remainder were selected from hospital wards and 
private practice. They were healthy subjects or 
were convalescing from an illness. All were afebrile 
when tested, and their illness, if any, had no known 
conceivable effect on the activity of the sweat 
glands. No person with any sort of skin rash was 
used. None of the boys had any known endocrine 
disorder. 


TABLE 1.—Composition of the Present Test Series 


Source White 


Number of Boys 


Maturity Group 
Puerto — 
Negro Rican Total I V 
7 » 213 ot 61 23 31 4 
132 45 289 9 53 83 Wi 33 
202 98 502 13 «6114 37 


presence of iron and a high content of choles- 
terol are probably characteristics of apocrine 
sweat.§ The outstanding difference concerns 
the pH. Apocrine sweat and its residue on 
the skin are considerably less acid than 
eccrine sweat when tested on the skin.|| The 
pH values of the latter are known to range 
below 5.0-6.0, while the pH of apocrine 
sweat is found to be one to two units higher. 
Whether these figures have to be revised 
for fresh sweat collected from the glands 
is still a matter of discussion.** 

The innervation of eccrine glands is cholin- 
ergic. Apocrine glands respond to epinephrine 
or perhaps to both kinds of autonomous 
stimuli. 

t References 16-18. 

§ References 12 and 19. 

|| References 1-7, 9, and 20. 

{| References 22 and 23. 


Skin pH Test—The colorimetric method of 
Bernstein and Herrmann® was employed, with a 
special modification of the indicator# An earlier 
report § has dealt with the question of whether this 
method is as accurate as electrometric pH deter- 
minations.* Although the absolute pH figures 
obtained by means of electrodes are more accurate, 
the consistency of the readings with the indicator 
have proved satisfactory. In comparative studies 
such as this one, when estimations to within 0.5 
pH unit are adequate, the colorimetric method is 
reliable and practical. 

Test subjects were not allowed to wash the skin 
for six hours before the test. One drop of indicator 
was dropped from a pipette or dropper on the site 
chosen, stirred briefly with a glass rod, and taken 
up in a perfectly clean glass capillary tube (1 in. 
long and 0.5 mm. in diameter). The liquid in the 
tube was then matched in color on the wide-range 
color chart and the correspondent pH value noted 
by two observers. Only clear samples were used, 
all cloudy or dirty specimens being discarded. 


# Modified Universal Wide Range Indicator 
(Harleco), Standard Scientific Supply Corporation, 
34 West 4th St., New York 12. 
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Pectoral-deltoid grove 


Fig. 1—Diagram showing the location of axil- 
lary vault and fossa and the desired sites for 
testing the skin pH in these areas. 


Since the source and intensity of illumination 
influence the shade of color in the capillary tubes, 
readings were done under uniform conditions of 
light. The test was carried out within 30 seconds. 
Standardization of this technique is one of the main 
requisites for accuracy of results. 


Areas Tested.—In each subject at each session, 
the following three sites were tested: axillary 
vault, axillary fossa, and shoulder region.* 

1. Axillary Vault: This site is well within the 

area overlying the axillary apocrine organ. 

The region is best exposed when the subject 

lies on the examination table, places his 

right palm under his head and rotates his 

whole body to the left until the right axilla 

faces upward. In this position, the depression 

*In a small number of boys the two axillary 
sites only were tested (Table 2). 


Fig. 2.—Photographs of the axillary space of four 
boys, illustrating the surface anatomy of vault and 
fossa as described in the text. 
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SKIN pH AND SEXUAL MATURATION 
TABLE 2.—Distribution of pH Readings by Maturity Rate and Skin Region 
Boys Number of Boys in Each pH Range 
Maturity Skin Area Tested, - 
Group Tested No. 2-2.9 8-3.9 4-4.9 5-5.9 6-6.9 7-7.9 88.9 9-9.9 
I Ax. vault 103 0 9 73 18 3 0 0 0 
Ax. fossa 103 0 20 7 11 i 0 0 0 
Shoulder ay 10 42 33 4 i) 0 0 0 
II Ax. vault 1l4 0 6 28 26 3 18 1 0 
Ax. fossa 114 2 4 75 16 6 1 0 0 
Shoulder 96 9 33 44 10 0 0 0 0 
Ill Ax. vault 116 0 0 4 “4 48 35 15 i) 
Ax. fossa 116 0 6 57 30 17 6 0 0 
Shoulder 109 5 25 59 20 0 0 0 0 
IV Ax. vault 132 0 0 1 2 22 60 47 0 
Ax. fossa 132 0 10 65 33 19 4 1 0 
Shoulder 129 10 i 66 19 0 1) 0 0 
Vv Ax. vault 87 0 0 0 0 6 15 13 3 
Ax. fossa 37 0 2 l4 13 7 1 0 0 
Shoulder 37 0 10 25 2 0 0 0 0 
TABLE 3.—Mean Values of Skin pH by Maturity Rates (Three Test Areas, 502 Boys) 
Skin pH in Each Maturity Group 
Site I II Ill IV v 
Axillary vault 
46 5.7 68 74 79 
0.56 1.15 0.98 0.49 0.71 
Axillary fossa 
44 46 61 6.1 5.3 
0.56 0.73 0.89 0.93 0.93 
Shoulder 
3.8 4.0 4.3 4.2 42 
0.7 0.76 0.69 0.82 0.48 
7.0 + 
6.5F 
. | 
| 
5.5 | . 
‘ 25+ . » 
2.0} 
15 
I ll Ill IV Group 


Sexual maturation 


Fig. 3—Scatter diagram showing the skin pH readings in the shoulder region of 460 boys, 
arranged by maturity groups. 
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9.0 . 


| - 


3.0 
I Il il IV V Group 


Sexual maturation 


; Fig. 4.—Scatter diagram showing the skin pH readings in the axillary vault of 502 boys, 
; arranged by maturity groups. 


| 
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25 


I ll Ill IV V Group 
Sexual maturation 


Fig. 5.—Scatter diagram showing the skin pH readings in the axillary fossa of 502 boys, 
arranged by maturity groups. 


of the armpit is shallow and the axilla pre- of 45 degrees (Fig. 2). Accurate location 
sents itself as an almost plane surface. The of the site is essential. Axillary hair is no 
site of choice for applying the test fluid with- bar to the test, but in the presence of profuse 
in this area is the center of the axillary fold axillary sweating the results are not reliable. 
which continues upward into the pectoral- 2. Axillary Fossa: This site was selected on the 
deltoid groove (Fig. 1). This place corres- assumption that it represented an eccrine 
ponds in the upright position to the apex of area outside the vault but still a part of the 
the vault when the arm is raised at an angle axillary space. The anterior border is the 
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SKIN pH AND SEXUAL MATURATION 
lateral edge of the lower portion of the 
pectoralis major; the posterior one, the edge 
of the latissimus dorsi. The changing depth 
and width of the fossa are noteworthy; its 


site is illustrated in Figures 1 and 2. 

3. Shoulder Region: This is an exclusively 
eccrine area; it is tested where the deltoid 
covers the acromion. 


Assessment of Sexual Maturation.—In addition 
to the chronological age, weight, and height, the 
sexual maturation of each boy was noted according 
to Greulich’s method.*4 The external characteristics 
which serve as criteria for the five groups of 
maturity are as follows: 

Group I: penis, testes, scrotum of infantile size; 

no evidence of secondary sex characteristics. 

Group II: convincing evidence of active growth 

of penis, testes, and scrotum; presence of 
pubic hair. 


Group III: further increase in the size of sex 
organs and in the amount of pubic hair; 
appearance of facial and axillary hair. 

‘2 Group IV: amount of pubic hair almost that of 

> adults ; size of sex organs increased (corpora 
cavernosa) ; facial and axillary hair increased 
but not yet in adult amounts; acne. 

Group V: sex organs have attained adult size; 
facial, axillary, and pubic hair of adult type; 
mature body proportions. 

Each boy’s maturity status is graded in the group 
to which his status most closely corresponds. We 
have included in Group II all boys with definite 
signs of sexual development of any kind, i. e., either 
P active growth of penis and testes or pubic terminal 
a: hair, or both. Attempts to further divide this group 
. according to Schonfeld 25 failed to yield uniform 
i results in the hands of different examiners. The 
fs terms “puberty” and “adolescence” are used here as 
defined by Schonfeld.?* 


RESULTS 


The accompanying tables and illustrations 

summarize the data collected on the 502 

boys. Figures 3, 4, and 5 are scattergrams 

“ of 1464 individual pH readings. The dis- 

tribution of pH values in the shoulder re- 

gion (Fig. 3) is representative of the normal 

skin acidity in purely eccrine areas. All the 

+ Adolescence starts with that stage in which 

the penis and testes begin their spurt of growth in 

the boy and the breasts in the girl. It ends when 

full maturity is reached. Puberty is defined as a 

point when the adolescent boy or girl is capable 
of procreating. 


values are acid ¢; only a small number are 
above pH 5.0, and none is above pH 5.8. 
In contrast, the pH readings in the axillary 
vault, a predominantly apocrine area, reveal 
a continous and significant shift toward 
neutral and alkaline values with each suc- 
cessive maturity group (Fig. 4). In the 
axillary fossa, where sweat glands are of 
eccrine type, no characteristic pH shifts are 
discernible from one group to another. 

Table 3 shows the mean pH values as cal- 
culated for each maturity group and each 
area tested. Only the mean pH on the sur- 
face of the axillary vault rises steadily 
through the successive periods of matura- 
tion ; in the shoulder region, it remains prac- 
tically constant in all five groups; increases 
in the axillary fossa are insignificant. The 
dispersion of values about the mean value 
within each of the five groups deserves at- 
tention: the standard deviation is small in 
Groups | and V, but it is considerably greater 
in Groups II, III, and IV. 


COM MENT 


Under the above conditions of measure- 
ment the colorimetric readings obtained on 
the axillary vault can be classified as follows: 

1. Puerile range: pH readings below 5.5, com- 
monly found in infants and children before 
the onset of apocrine function (eccrine domi- 
nance) 

2. Maturity range: readings above pH 6.5, which 
prevail in most adolescents and postadoles- 
cents with fully developed apocrine function. 

3. Borderline range: readings between pH 5.5 
and 6.5. This range extends by 0.5 pH unit 
on both sides of an assumed borderline 
between the zones of eccrine and apocrine 
dominance. These values are frequently 
obtained in the transition period from child- 
hood to adolescence.§ 


The sequence of pH changes in relation to 
sexual development is demonstrated in Fig- 


¢ The few values below pH 3.0 and those above 
pH 8.5 appear extreme. We have been unable to 
determine the technical factors which may have 
been responsible for these readings. 

§It can be anticipated that with different 
methods of pH measurement the three ranges may 
be shifted upward or downward on the pH scale. 
However, their relationship will be always pre- 
served. 
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ure 6. The established pH patterns have 
physiologic and clinical implications. 

The gradual conversion of the axillary 
vault pH from acid to neutral or alkaline 
reaction is an attribute of the activation of 
aprocrine sweat glands, which, in turn, is a 
function of reproductive maturation. This 
may be similar to such other physiological 
phenomena of sexual maturation as the re- 
versal of vaginal pH from alkaline to acid,*’ 
the appearance of acid phosphatase activity 
in the prostate,** and the increased urinary 
excretion of steroids and gonadotropins.*’ 
The hormonal control of apocrine function 
has still to be ascertained.** 

The pH of a given skin area depends not 
only on the composition of the particular 
sweat but on the extrinsic factors of evapora- 
tion and stagnation. Where skin surfaces 
are in apposition, there are the acid-an- 
tagonizing processes of impaired evapora- 
tion and stagnation : acids fail to concentrate, 
ammonia may accumulate, and excessive 
keratin hydration may take place. Appar- 
ently, the observed changes in the axillary 
pH pattern during sexual maturation result 
from the combined effect of these factors 
and the changing composition of the axillary 
sweat. In sequence, these changes can be 
described as follows: 

Throughout childhood, the entire axillary 
region is supplied exclusively with eccrine, 
“acid” sweat. Stagnation is the sole alkaliniz- 
ing factor that may produce slightly higher 
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Fig. 6—Percentage distribution of pH readings 
on axillary vault by maturity groups (502 boys). 
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TABLE 4.—Influence of Race upon 
Axillary Vault pH 


Mean Vault pH in 


Maturity 

Group 
4.59 580 6.77 7.57 7.84 
483 6.01 7.24 760 
Puerto Rican.......... 452 519 644 748 7.78 
pH values than those found in “exposed” 


eccrine skin areas. As maturity approaches, 
the apocrine glands and their “alkaline” 
sweat change the pH pattern. Since a-glands 
are restricted to the axillary vault, it is this 
area where the pH is converted from acid 
to neutral or alkaline values. The peripheral 
parts of the armpit, including the fossa, do 
not participate in this apocrine increment 
of pH. Occasionally found alkaline readings 
in the fossa may be caused by the admixture 
of apocrine sweat from the adjacent vault. 

Racial differences in the onset and inten- 
sity of apocrine conversion of the vault pH 
were found to be only slight. This corrobo- 
rates previously reported observations.|| 

As a diagnostic test, the determination of 
the skin pH on the axillary vault reveals 
the absence or presence of apocrine function, 
which depends on sexual maturation. In the 
individual boy, it cannot be used alone as 
an index of normal or abnormal progress 
of his development. Wide variations in the 
time of appearance is a common attribute of 
all manifestations of maturation. Some boys 
have an abundance of axillary hair and yet no 
apparent activity of the a-glands. Contrari- 
wise, pH values in the maturity range may 
be found in boys without any sign of axillary 
hair growth. Evidence of active growth of 
primary sex organs may be present in adoles- 
cents unrelated to the pH values found on 
the axillary vault. The conversion of vault 
pH does coincide most frequently with the 
attainment of rich axillary hair growth. The 
change in axillary vault pH is an additional 
characteristic of maturation. 


SUM MARY 


The relationship of skin pH pattern to 
sexual maturation was studied in 502 boys 
from 4 weeks to 24 years of age. 


|| References 29 and 30. 
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SKIN pH AND SEXUAL MATURATION 


There is a progressive rise of the skin 
pH on the axillary vault from acid to neutral 
or alkaline values during the period of adoles- 
cence. 

This conversion of the skin reaction is 
due to the activation of the apocrine sweat 
glands as a function of sexual maturation. 

Determination of the axillary vault pH may 
be used as an additional aid in evaluating 
sexual maturation. 

Dr. I. Jay Brightman, Assistant Commissioner 
for Welfare Medical Services, Department of Social 
Welfare, State of New York, allowed examinations 
to be made on students at the New York State 
Training School for Boys, Orange County. Mr. 
Alfred Cohn, Superintendent of the New York 
Training School for Boys, and his staff cooperated 


in carrying out the studies at that institution. Dr. 
F. Herrmann gave criticism, and Dr. H. Reed 


participated in these studies during their early 
phase. 
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CAPT. H. CLINTON DAVIS (MC) 
and 
CAPT. E. A. HANSKE (MC), U. S. Army 


Hashimoto’s struma, or struma lymphoma- 
tosa, is considered to be a disease of the fifth 
and sixth decades, but it nevertheless can 
occur over a wide range of age. In their ex- 
cellent review of the material from the Mas- 
sachusetts General Hospital, Statland, Was- 
serman, and Vickery’ reported 51 cases be- 
tween the ages of 10 and 74 years. All were 
females. Two of their cases occurred at the 
age of 10 years, one at the age of 14 years; 
a fourth patient, who had a goiter since the 
age of 12, was diagnosed as having Hashi- 
moto’s struma at the age of 21. Gribetz, 
Talbot, and Crawford added three additional 
adolescent cases in 1954 and collected 11 
others from the literature.* Standard text- 
books rarely refer to the possibility of this 
disease in childhood. It is probable, however, 
that the incidence in the pediatric age group 
is higher than generally conceded. 


REPORT OF A CASE 


The patient, an 11-year-old white girl, was ad- 
mitted to the hospital on Nov. 30, 1953. According 
to her mother, a lump had first been noticed in the 
child’s neck on June 7, 1950, and she was taken to a 
nearby hospital in Nuremburg, Germany, for evalu- 
ation. The physicians started her on a strong iodine 
solution, U. S. P. (Lugol’s solution), 1 drop 3 times 
daily, in view of the local iodine-deficient water. 
There had been no history of weight loss, increased 
appetite, nervousness, intolerance to heat, or other 
sign of hyperthyroidism. Basal metabolic rates were 
within normal limits. In September, 1952, the family 
moved to Augusta, Ga., where a slight further 
enlargement of the thyroid gland had been noted by 
the mother. The child was treated by the Medical 
Service on an outpatient basis in April, 1953, at 
which time her basal metabolic rate was minus 24; 


U. S. Army Hospital, Camp Gordon, Ga. 


a protein-bound iodine was 2.8y per 100 cc.; 
cholesterol, 344 mg. per 100 cc.; RBC, 4,800,000; 
WBC, 6,400; neutrophiles, 47% ; lymphocytes, 50% ; 
monocytes, 2% ; eosinophiles, 1%; normal urinaly- 
sis. The skin was noted to be rather coarse and 
dry. The blood pressure was 86/40 and the pulse 
80. The patient was given % grain (16.3 mg.) of 
thyroid per day followed by gradual increases dur- 
ing the next few months from 4% to % (32.5 mg.) 
and finally to 2 grains (130 mg.) of thyroid daily. 
This produced no apparent change in the size of 
the gland. In July, 1953, the patient had her first 
menstrual period. Subsequently, basal metabolic 
rates rose to the euthyroid range. 

In November, 1953, surgery was advised because 
the gland had not decreased in size and because 
there was apparent nodular change of the right 
lower pole of the thyroid gland with slight tracheal 
compression to x-ray studies. Malignant change 
could not be excluded. Physical examination at 
the time of admission revealed her height to be 
58 in., her weight, 102 lb. The eyes, ears, nose, and 
throat were normal, and there were no palpable 
cervical lymph nodes. The thyroid was diffusely 
enlarged, with a 1 cm. nodule at the right lower 
pole. The breasts were enlarged and symmetrical. 
The lungs were clear. The heart was normal. The 
abdomen was normal, with pubic hair. The labia 
showed moderate development. The extremities 
were normal. Rectal examination was normal. Re- 
peated laboratory studies all reflected a euthyroid 
state. On Dec. 3, 1953, the patient was operated 
on, and a frozen section showed Hashimoto's dis- 
ease. Approximately one-half of the right and left 
thyroid lobes were removed. The thyroid was gross- 
ly enlarged bilaterally, with nodularity at the right 


Fig. 1.—Swollen, atrophic, acinar cells are seen 
between lymphoid follicles; reduced approximately 
\% from mag. X 175. 
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follicles with prominent 


Fig. 2—Lymphoid 
germinal centers are present throughout the thyroid 
gland; reduced approximately 4% from mag. xX 50. 


lower pole. The capsule was clear of any adherence 
to surrounding structures. The pathologic report of 
the resected specimen showed the capsule to be 
smooth and glistening, with a pinkish-gray color 
to the gland. The under surface of the specimen 
was irregular, with a homogenous grayish-brown 
appearance. Tissue was rubbery and homogenous. 
No circumscribed nodules could be demonstrated. 
The resected portions of the gland weighed 18.5 gm. 
Definitive microscopic sections were reviewed at 
the hospital at the Third Army Pathologic Center 
and by regional consultants to confirm the diagnosis 
of struma lymphomatosa (Hashimoto’s disease). 


The patient continued to require prolonged ther- 
apy with thyroid. In June, 1954, her BMR was 
—34, her weight 115 Ib. Recurrence af the thyroid 
enlargement has not been noted to date. 


COMMENT 


Hashimoto’s disease has only occasionally 
been reported under 30 years of age.* In 
children the diagnosis must be entertained 
with caution and only when careful review 
of the clinical and pathological features of the 
case are suggestive. The microscopic picture 
alone is neither conclusive nor specific, as the 
characteristic lymphoid follicle infiltration 
may be seen in patients with Graves’ disease, 
adenomatous goiter, occasionally in colloid 
goiter, Reidel’s struma, and the atrophic thy- 
roid of primary myxedema.’ Polymorphonu- 
clear cells, plasma cells, and giant cells should 
not be seen in sections of Hashimoto’s stru- 
ma. The characteristic oxyphilic atrophy of 
the glands, with scanty colloid formation and 
occasional foci of hyperplastic acini are gen- 
erally present ; however, they must be further 
interpreted in light of drug therapy. These 


* References 1 and 2. 
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changes are diffuse and involve both lobes of 
the thyroid gland. The patient is almost 
always a female. The history should reveal 
gradual enlargement of the thyroid gland 
over a period of several years without any 
tendency or suggestion of hyperthyroidism. 
Most of the patients will be euthyroid, but 
some with more advanced change will be 
myxedematous. A goiter and symptoms of 
pressure or discomfort in the neck are not 
specific for Hashimoto’s struma. Tender- 
ness, if present, is suggestive of some other 
thyroiditis. 

Conservative management of struma lym- 
phomatosa is generally agreed upon when the 
diagnosis is certain.* These patients rarely 
respond to iodine therapy and are usually 
supported with thyroid. In many instances 
the thyroid enlargement will decrease in size 
with the thyroid hormone supplement.’ Radi- 
ation with 1200r has brought about a dra- 
matic decrease in the size of the gland also.’ 
Occasionally, when there is nodular change 
or persistence of the gland with compression 
symptoms, surgical interference must be con- 
sidered. The operative procedure should 
first be directed toward obtaining the correct 
diagnosis and second toward relieving local 
pressure on the trachea. There would appear 
to be little advantage in removing more tissue 
after accomplishing these purposes. Radical 
resection of the gland will only result in 
earlier signs of myxedema. 

Postoperative care will usually require con- 
tinued thyroid supplement and frequent fol- 
low-up examinations. In many instances re- 
operation has been required for compression 
symptoms ; however, increased doses of thy- 
roid and radiation may give relief. 

Excellent summaries of the theoretical eti- 
ological factors in Hashimoto’s disease are 
available.t The female sex distribution, the 
usual incidence during the menopause, and 
now the several cases at the age of puberty 
would, in our opinion, lend weight to an en- 
docrine stress theory. 


1242 du Pont Building, Miami, Fla. (Dr. Davis). 
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HASHIMOTO’S 


The Department of Pathology, University of 
Georgia School of Medicine; the Department of 
Pathology, University of Miami School of Medi- 
cine; the Department of Pathology, Veterans Ad- 
ministration Hospital, August, Ga., and the Third 
Army Pathology Laboratories provided reviews of 
the pathologic material. 
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CORRECTION 


In the article “Chronic Moniliasis Associated with Addison's Disease,” by Drs. John M. 
Craig, Lester H. Schiff, and James E. Boone, in the June issue of this Journal, the legends for 
Figures 11 and 12 (p. 679) are interchanged. Figure 11 is a photomicrograph of a section 
the adrenal; Figure 12, of a section from one parathyroid gland. Corresponding changes should 


be made in the text references to these Figures. 
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Congenital Whtral 
Hypoplastic Vonfunctioning Loft 


SIDNEY FRIEDMAN, M.D. 
LOIS MURPHY, M.D. 
and 


RACHEL ASH, M.D., Philadelphia 


Congenital hypoplasia of the left heart is 
characterized pathologically by the presence 
of a diminutive left atrium and a markedly hy- 
poplastic, nonfunctioning left ventricle. This 
failure in development of cardiac chambers 
is uniformly associated with an obstructing 
deformity, either atresia or severe stenosis, at 
one or both of the valvular orifices on the left 
side of the heart. The variability of the valve 
areas involved provides a convenient basis for 
a simple classification of these malformations 
into three distinct pathologic groups. The 
first of these consists of those instances of 
hypoplasia of the left heart in which the aortic 
valve is atretic or sufficiently stenosed to pre- 
vent the egress of more than a minute amount 
of blood through this orifice. The mitral valve 
in this group is perfectly formed but diminu- 
tive. The second variety includes those cases 
in which the mitral valve is the major site of 
obstruction, while the aortic valve is nor- 
mally formed but may be smaller than usual. 
The third group is made up of those cases 
showing gross deformity with obstruction to 
blood flow at both the aortic and mitral valve 
areas. The case reports which are presented 
in this paper provide examples of the latter 
two groups, the first variety (aortic atresia 
with nonfunctioning left ventricle) having 
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been considered by the authors in a previous 
communication.’ Aortic or mitral atresia as- 
sociated with complete transposition of the 
great vessels or the presence of a common 
truncus arteriosus will be omitted from con- 
sideration here, since these complicating 
anomalies involve fundamentally different 
embryologic and physiologic aberrations. 
Applying the above classification to a re- 
view of the literature, it is possible to deter- 
mine the relative incidence of the various 
pathologic types of this cardiac malformation, 
despite the gross confusion which exists as a 
result of a lack of uniform nomenclature. 
Combined aortic and mitral atresia occurs 
most commonly. Almost as frequently en- 
countered are instances of primary aortic 
atresia, while isolated mitral atresia of con- 
genital origin occurs least commonly and 
may, indeed, be considered a rarity. Only 
nine case reports fulfilling the criteria for 
hypoplasia of the left heart with atresia of 
the mitral valve alone were discovered.* 
These are listed in the Table. Forty-one ex- 
amples of primary aortic atresia have been 
tabulated previously by the authors. To these 
may be added two reported cases previously 
unnoted + and one recently observed by the 
authors, making a total of 44 cases. Forty-five 
instances of combined aortic and mitral 
atresia were gathered from the literature.t 
Extreme hypoplasia of the left ventricle is 
characteristically present in all cases of mitral 
and/or aortic atresia. This chamber exists as 
an endothelial-lined slit-like cavity 1 or 2 cm. 
in length which is embedded in the superior- 
posterior portion of the hypertrophied right 


* References 2-9. 
+ References 10 and 11. 
t References 9 and 12-44. 
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ventricular wall. The cardiac apex is made 
up of right ventricular musculature. So 
inconspicuous is the left ventricular chamber 
that repeated references have been made 
to the ease with which such a diminutive 
cavity may be overlooked at postmortem 
examination. Several instances of aortic and / 
or mitral atresia have been reported in asso- 
ciation with only a single ventricle containing 
a single tricuspid auriculoventricular orifice. 
In many of these specimens a primitive, in- 
completely formed interventricular septum 
has been described, and this finding has been 
offered as evidence of failure of development 
of the interventricular septum. It is our con- 
cept that congenital aortic and/or mitral 
atresia is invariably associated with the pres- 
ence of two ventricular cavities. In the cases 
mentioned above, the so-called rudimentary 
interventricular septum, we believe, is merely 
the normal separation of the dilated and 
hypertrophied conus from the main cavity of 
the hypertrophied right ventricle. Therefore, 
we have included in our data those cases 
from the literature in which only a single 
ventricle with a single auriculoventricular 
orifice is reported in association with aortic 
and/or mitral atresia. Cases 3 and 4 in the 
present series had originally been diagnosed 
as instances of trilocular heart with a single 
ventricle. To verify our theory subsequent 
efforts to find the hidden left ventricle were 
successful. 

In order to maintain postnatal life in the 
presence of a hypoplastic left heart containing 
one or more atretic valves, there must be 
available a patent foramen ovale, or some 
other anomalous venous passage which per- 
mits arterial blood from the left atrium or pul- 
monary veins to reach the right side of the 
heart. McIntosh ** and, more recently, Ed- 
wards and DuShane* have presented ex- 
amples of unusual vascular connections be- 
tween the left atrium and the left innominate 
vein or superior vena cava associated with 
mitral atresia and premature closure of the 
foramen ovale. A similar connection between 
a left pulmonary vein and the superior vena 
cava is described in Case 6 of the present 
series. In a case reported by Scriba,’ one pul- 
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monary vein emptying into the right atrium 
served the same purpose. 

In patients with mitra! atresia >»: extreme 
stenosis plus aortic atresia amoth:? compen- 
sating anomaly essential for survival is a 
patent ductus arteriosus. This vessel seems 
to be a continuation of the pulmonary artery 
and provides the major portion of blood re- 
ceived by the descending aorta plus some 
retrograde flow to the aortic arch, its 
branches, and the coronary vessels. The pul- 
monary artery is larger than normal, often 
twice or three times the size of the aorta at 
its base. None of the reported cases of atresia 
or extreme stenosis of both the mitral and 
aortic valves associated with a hypoplastic, 
nonfunctioning left ventricle demonstrated a 
functioning interventricular septal defect. 
Taussig’s case '* which was associated with 
an interventricular septal defect was errone- 
ously included in the previous communication 
on aortic atresia written by the authors. Re- 
examination of her data revealed the fact that, 
although the left ventricle was small, it was 
of sufficient size to form the left border and 
apex of the heart. It falls, therefore, into the 
group of hearts with aortic stenosis and a 
functioning left ventricle. 

When the mitral valve alone is atretic, a 
high interventricular septal defect is a com- 
mon finding usually associated with a dextro- 
posed overriding aorta, thus favoring the pas- 
sage of some blood from the right ventricle 
into the left ventricle and the first portion of 
the aortic arch. In these instances, hypoplasia 
of the ascending aorta is less marked and may 
be absent. Unless some degree of dextro- 
position of the aorta exists, the presence of a 
patent ductus or a defect in the muscular por- 
tion of the ventricular septum is mandatory 
to permit the entrance of blood into the sys- 
temic circulation. The cases of Donnally * and 
of Edwards and DuShane* were the only 
instances in which no dextroposition of the 
aorta was present. 

As a result of the primary and secondary 
malformations mentioned above, the pathway 
of blood flow in hearts deformed with mitral 
atresia is grossly abnormal ( Fig. 1). Venous 
blood arriving in the right atrium from the 
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vena cava passes into the spacious right 
ventricle and out to the lungs via the dilated 
pulmonary artery. Here it is oxygenated in 
the usual fashion and returned to the left 
atrium through the pulmonary veins. Since 
little or no blood can pass beyond the left 
atrium because of the valvular obstruction, 
the stream of oxygenated blood is diverted 
through the patent foramen ovale to be mixed 
with the venous blood of the right atrium. 
Only mixed venous-arterial blood reaches the 
systemic circulation either through an over- 
riding aorta or through a patent ductus ar- 
teriosus. This highly unsaturated, mixed 


Fig. 1—Diagram illustrating the usual combina- 
tion of congenital anomalies found in association 
with primary mitral atresia and hypoplasia of the 
left heart. The aorta is seen overriding a defect in 
the upper portion of the ventricular septum. The 
pulmonary artery arises from the right ventricle. 
The ductus arteriosus and foramen ovale are patent. 
RA indicates right artium; RV, right ventricle; 
LA, left atrium; LI’, left ventricle. (Reproduced 
with permission from Large, H. L., Jr.: Am. J. M. 
Sc. 219: 268-275, 1950, Lea & Febiger, Philadelphia, 
publisher. ) 


blood supplies the entire systemic circulation 
as well as the coronary arteries. 

The disadvantages of such a circulatory 
arrangement are obvious. A double burden is 
placed upon the right ventricle, which must 
propel the blood through both the pulmonary 
and the systemic circulation. Arterial blood 


as such never reaches the systemic or coro- 
nary circulations, since it first is mixed with 
the venous contents of the right atrium. Thus, 
the combined deleterious effects of right-sided 
cardiac failure and severe generalized anox- 
emia, 
typically to an early death in these patients. 


“ach complementing the other, lead 


REPORT OF CASES 


Case 1.—Atresia of mitral valve; hypertrophy 
and dilatation of right atrium and right ventricle; 
hypoplasia of left atrium and left ventricle; patent 
foramen ovale; probe patency of ductus arteriosus ; 
interventricular septal defect; dextroposed aorta; 
slight coarctation of aorta; anomalous right sub- 
clavian artery. Prominent islets of Langerhans in 
pancreas (history of maternal diabetes). 

J. MeN., a white girl, aged 10 days at death, was 
born at home weighing 3300 gm. Her 33-year-old 
multiparous mother was treated for diabetes mellitus 
during the final trimester of her pregnancy. The 
father was 35 years old and in good health. There 
were two siblings living and well. The patient 
breathed and cried promptly and was not noted to 
be cyanotic at birth, although one observer did com- 
ment that the infant was not as pink as most new- 
born infants. The infant appeared well until the 
eighth day of life, when respiratory distress and 
cyanosis were first noted. She was admitted to 
Children’s Hospital of Philadelphia on this day. 
Physical examination revealed grayish cyanosis 
about the lips, which was relieved by oxygen. There 
was marked respiratory distress with inspiratory 
retraction in the region of the xiphoid. Enormous 
cardiac enlargement was noted on percussion. A 
prolonged systolic murmur was audible over the 
entire anterior chest wall, maximum in the region 
of the third and fourth interspaces to the left of 
the sternum. The second pulmonic sound was ac- 
centuated. The liver was firm and enlarged to the 
level of the umbilicus. The spleen was not palpable. 
The patient was placed in an oxygen tent and digi- 
The 
course thereafter was marked by increasing respir- 
atory distress and deepening cyanosis, with death 


talized, but improvement was only temporary. 


occurring two days after admission. 
The blood cell count on admission revealed a 
hemoglobin level of 16.5 gm., with a red blood cell 
count of 5,750,000. The white blood cell count was 
14,700, with 72% neutrophiles and 28% 
cytes. A blood sugar determination done shortly 
after admission was 70 mg. per 100 cc. A roent- 
genogram of the chest (Fig. 2) showed enormous 
enlargement of the heart both to the right and left 
of the sternum in the anteroposterior view. In the 
lateral view, the posterior border of the heart 
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seemed to be in the normal position, but the anterior 
surface hugged the chest wall. The electrocardio- 
gram showed diphasic QRS complexes with promi- 
nent S waves. The QRS interval was prolonged in 
Lead II. No precordial leads were taken. 

At necropsy the heart weighed 50 gm. The great 
vessels arose in normal anteroposterior relationship, 
the aorta being the smaller vessel. The venae cavae 
terminated normally in a greatly dilated right atrium 
with thickened musculature and prominent ap- 
pendage. The valve of the foramen ovale was 
fenestrated. In addition, there was an uncovered 
orifice of 0.5 cm. diameter. The right ventricle, 
which formed the main ventricular mass, was 


Fig. 2 (Case 1).—The roentgenogram demon- 
strates massive cardiac enlargement. The electro- 
cardiogram shows marked left axis deviation. 


markedly dilated and hypertrophied with a promi- 
nent pulmonary conus. The tricuspid and pulmonary 
valves were normal, measuring, respectively, 5.5 and 
2.5 cm. in circumference. Immediately above its 
origin the pulmonary artery presented a bulbous 
dilatation 1.0 cm. in diameter. It gave rise to right 
and left branches in the normal fashion. The ductus 
arteriosus was patent only to a fine probe. Two 
pulmonary veins entered the left atrium, which was 
extremely small, the greatest diameter being 1.0 
cm., as compared with 4.5 cm. for the right atrium. 
The only outlet was the patent foramen ovale. No 
mitral valve was present. The left ventricle was 
represented by a small, pear-shaped promontory 
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situated on the upper, posterior aspect of the main 
ventricular mass and containing a minute endo- 
thelial-lined chamber. This ventricular chamber 
measured 1 X 1 cm. and terminated in a narrow 
orifice at the upper pole. A ventricular septal defect 
0.6 cm. in diameter was situated behind the septal 
cusp of the tricuspid valve. The aorta was dextro- 
posed so as to arise partly over this defect and partly 
over the orifice of the rudimentary left ventricle. 
An aortic valve guarded by normally formed cusps 
measured 1.5 cm. in circumference. The diameter 
of the ascending aorta was 0.4 cm. It narrowed 
progressively, reaching a diameter of 0.2 cm. at the 
isthmus. The coronary arteries arose in the normal 
fashion. Two large vessels were given off from 
the right half of the aortic arch and two from the 
left half. The most distal vessel originated at the 
junction of the transverse and descending arch and 
passed backward behind the esophagus to become 
the right subclavian artery. 

Case 2.—Atresia of mitral valve; hypertrophy 
and dilatation of right atrium and right ventricle; 
hypoplasia of left atrium and left ventricle; slightly 
patent foramen ovale ; interventricular septal defect ; 
dextroposed aorta; patent ductus arteriosus; con- 
genital defect of parietal bone; aspiration pneu- 
monia. 

R. M., a white boy, aged 4 months at death, was 
the third child born to healthy parents. Pregnancy, 
labor, and delivery were uncomplicated; the birth 
weight was 2730 gm. No cyanosis was noted, and 
he appeared normal except for the presence of a 
vascular anomaly of the scalp. At the age of 11 
days the infant was admitted to the surgical service 
of Children’s Hospital of Philadelphia for treat- 
ment of a hemangioma of the occipital portion of the 
scalp which communicated with the intracranial 
sinuses. The hemangioma was excised and the ab- 
normal communicating vessels ligated. The wound 
healed slowly because of postoperative infection. 
The infant was discharged at the age of 14 months 
weighing 3415 gm. The hemoglobin level at the age 
of 11 days was 18 gm. Transient attacks of cyanosis 
had been noted during this admission, but no cardiac 
studies had been made. 

The patient’s second and final admission oc- 
curred at the age of 4 months. He had seemed to 
be doing well and had gained up to 4325 gm. Ten 
days prior to admission he suddenly became cyanotic 
and dyspneic after a feeding. A pink color returned 
after a few moments of crying, but from that time 
on the appetite was poor and feeding difficult. Be- 
cause of weight loss and the development of a cough 
the patient was admitted to Children’s Hospital of 
Philadelphia for study. Shortly after admission he 
suddenly developed marked cyanosis and dyspnea. 
The lungs seemed clear. The area of cardiac dullness 
extended to the anterior axillary line. No murmurs 
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Fig. 3 (Case 2).—The roentgenogram shows 
moderate cardiac enlargement with prominence in 
the region of the pulmonary artery. The electrocar- 
diogram demonstrates right axis deviation and right 
ventricular preponderance. 


were audible. The cardiac rhythm was regular and 
the rate 140. Blood pressure was 110/70. The liver 
was felt 5 cm. below the right costal margin. 
Femoral pulses were palpable. The infant was 
treated with oxygen, digitalis, and morphine sulfate 
because heart failure was suspected. There was 
little response to therapy, and he died about 36 hours 
after entry. 

The hemoglobin on this admission was 17.5 gm. ; 
red blood cells, 6,700,000. Roentgenographic exami- 
nation of the chest (Fig. 3) revealed marked cardiac 
enlargement to the left in the anteroposterior view. 
There were increased vascular markings throughout 
both lung fields together with a small area of pneu- 
monitis in the left lower lung field. The electro- 
cardiogram showed marked right axis deviation in 
the limb leads and findings indicative of the presence 
of right ventricular preponderance in the precordial 
leads. 

At necropsy, the head presented a defect of the 
skull extending anteriorly from the posterior fon- 
tanel, measuring 3X2 cm., with a_ well-healed 
4 cm. scar in the scalp over this area. Except for 
flattening of the gyri under the skull defect, the brain 
seemed normal. No anomalies were noted in the 
blood vessels to the head. 

The heart was markedly enlarged, composed 
mainly of a greatly dilated and hypertrophied right 


atrium and right ventricle. The foramen ovale was 
almost completely covered by a valve, leaving a 
narrow opening, 0.5 cm. in length and 0.1 cm. in 
width, The tricuspid valve, guarded by three normal 
cusps, was 5.5 cm. in circumference. An interven- 
tricular septal defect 0.5 cm. in diameter was situ- 
ated behind the septal cusp. The pulmonary artery 
arose in its usual position and gave rise normally 
to right and left pulmonary branches. The ductus 
arteriosus was patent, with a diameter of 0.4 cm. 
The left atrium was very small, its only exit being 
through the relatively small opening in the foramen 
ovale. The mitral valve was represented only by a 
depression 0.5 cm. in diameter covered by a thin 
membrane. The left ventricle appeared as a small 
endothelial-lined slit in the upper posterior portion 
of the ventricular mass immediately below the left 
atrium. A normal-sized aorta, 1.2 cm. in diameter, 
arose partly over the interventricular septal defect 
and partly over the upper orifice of the minute left 
ventricle. The aorta narrowed progressively to a 
diameter of 0.6 cm. immediately proximal to the 
ductus arteriosus. The pulmonary artery was larger 
than the aorta, the diameter being 1.5 cm. The cir- 
cumference of the pulmonary valve was 2.6 cm., 
and of the aortic valve, 2.9 cm. 

Case 3.—Aortic and mitral atresia; hypertrophy 
and dilatation of the right atrium, right ventricle, 
and pulmonary artery ; hypoplasia of the left atrium, 
left ventricle, and ascending aorta; persistent left 
superior vena cava; patent ductus arteriosus; aber- 


Fig. 4 (Case 3).—Photograph of postmortem 
specimen in case of combined mitral and aortic 
atresia associated with hypoplastic left heart demon- 
strating large right atrium (RA) and right ven- 
tricle (RV) with dilated pulmonary artery (PA) 
conrtasted with hypoplastic first portion of aortic 
arch. 
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rant artery of the left kidney; early bronchopneu- 
monia. 

Baby D., a white girl, aged 3 days at death, was 
born in the Harrisburg General Hospital, the first 
child of a 20-year-old mother. The baby weighed 
2915 gm. at birth, cried spontaneously, and seemed 
normal. Five hours later respiratory difficulty de- 
veloped. Physical examination was negative except 
for the presence of an apical systolic murmur. The 
heart rate was 132. The infant was placed in oxygen. 
On the following day slight cyanosis was noted; the 
murmur had increased in intensity, and the rate was 
160. There was no improvement following the use 
of digitalis. At the time of death the infant was 
deeply cyanotic, and the lower edge of the liver 
could be palpated 5 cm. below the costal margin. 


At necropsy the heart did not seem enlarged. The 
right superior and inferior venae cavae entered the 
right atrium in the usual fashion. No innominate 
vein was present. A left superior vena cava joined 
the azygous vein and then traversed the posterior 
wall of a small left atrium to enter the coronary 
sinus, which was greatly enlarged. The right atrium 
was markedly dilated. The hypertrophied, dilated 
right ventricle formed the major portion of the 
ventricular mass. A dilated pulmonary artery (di- 
ameter 1.0 cm.) divided into the usual right and 
left branches and continued through a large patent 
ductus (diameter 0.5 cm.) into the descending aorta. 
The pulmonary veins entered a diminutive left 
atrium, where the only exit was through an opening 
in the foramen ovale no greater than the head of a 
pin. There was no mitral valve. The left ventricle 
was represented by a minute endothelial-lined slit 
within the posterior superior portion of the wall of 
the main ventricle. It presented no exit. The minute 
aortic- orifice was closed by a thin membrane. The 
ascending aorta was hypoplastic (diameter 0.2 cm.). 
Below the entrance of the ductus arteriosus the 
descending aorta had widened to a diameter of 0.4 
cm. The coronary arteries and branches of the aortic 
arch arose in the usual fashion. The circumference 
of the pulmonary valve was 2.5 cm., and the tri- 
cuspid valve, 4.8 cm. 

Case 4 (Previously Reported *°).—Aortic and 
mitral stenosis; hypertrophy and dilatation of right 
atrium, right ventricle, and pulmonary artery ; hypo- 
plasia of left atrium, left ventricle, and aorta; patent 
foramen ovale; probe patency of ductus arteriosus ; 
bicuspid pulmonary valve. 

J. L., a white girl, aged 5 months at death, was 
born of a 32-year-old father and a 29-year-old 
mother, the product of a fourth pregnancy. Two 
older siblings were living and well. The third preg- 
nancy had ended in miscarriage. The infant was born 
at term, weighing 3185 gm. Transient attacks of 
cyanosis were first noted at the age of 4 weeks. 
When first seen in the Outpatient Department of 
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Children’s Hospital of Philadelphia, at the age of 
3 months, cyanosis of moderate degree had become 
constant. A systolic murmur was audible through- 
out the left chest, maximum at the left border of 
the sternum. She was admitted at the age of 5 
months because of failure to gain weight. The 
weight was 3870 gm. Deep cyanosis was present. A 
systolic murmur was heard best at the pulmonary 
area. The second sound at the pulmonary area was 
accentuated. A roentgenogram of the chest revealed 
a globular cardiac shadow markedly enlarged to the 
left of the sternum, with a lesser degree of enlarge- 
ment to the right. No electrocardiogram was taken. 
The red blood cell count was 5,150,000 ; hemoglobin, 


96%. The infant died on the third day following 
admission. 


At the time of writing this paper, the heart was 
not available for examination. The following find- 
ings were reported in the original necropsy record: 
The right atrium and right ventricle were dilated 
and hypertrophied, as was the pulmonary artery. 
The foramen ovale was patent, measuring 1.5 by 
0.7 cm. The lumen of the ductus arteriosus was very 
small. A bicuspid pulmonary valve was present. The 
left atrium and left ventricle were rudimentary and 
partly collapsed, containing no blood. The aortic 
and mitral valves were rudimentary. The circumfer- 
ence of the mitral valve was 2.0 cm.; aortic valve, 
1.0 cm.; tricuspid valve, 6.5 cm.; pulmonary valve, 
4.0 cm. The circumference of the pulmonary artery 
was 3.2 cm., and of the ascending aorta, 1.5 cm. 

Case 5.—Aortic and mitral stenosis ; hypertrophy 
and dilatation of the right atrium, right ventricle, 
and pulmonary artery ; hypoplasia of the leit atrium, 
left ventricle, and aortic arch; patent foramen ovale; 
patent ductus ; bicuspid pulmonary valve ; anomalous 
pulmonary vein arising from superior vena cava 
(?); rectovaginal fistula; coloboma of right 
choroid; atelectasis of lower left and upper right 
lungs; acute empyema and peritonitis (hemolytic 
Streptococcus) ; postoperative anoplasty. 

D. Z., a white girl, aged 9 weeks at death, was 
the fifth child of a 38-year-old father and a 37-year- 
old mother. The birth weight was 2050 gm. She 
was admitted at the age of one month because she 
was losing weight. Examination revealed a maras- 
mic infant of poor color, weighing 2460 gm., with 
imperforate anus, rectovaginal fistula, coloboma of 
right eye, and a generalized skin eruption with 
desquamation of the fingers. No definite heart mur- 
mur was noted. After an initial gain in weight, the 
infant began to decline slowly, vomiting frequently 
and showing increased cyanosis. Two weeks before 
death, anoplasty was performed under local anes- 
thesia, following which the child became progres- 
sively worse. 

On admission the erythrocyte count was 6,120,000, 
hemoglobin, 106%. Before death the erythrocyte 
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count was 3,600,000, and the hemoglobin, 72%. The 
Wassermann test for syphilis was negative for 
parents and infant. Roentgenograms revealed an 
enlarged heart of globular contour in the antero- 
posterior view, with fullness of the pulmonary seg- 
ment. In the lateral view there was encroachment 
upon the clear space anteriorly by the cardiac 
shadow with no enlargement posteriorly. The lung 
fields showed infiltration throughout, with well- 
marked density at the right apex. No electrocardio 
gram was taken. 

Only a poorly preserved cardiac specimen was 
available for our examination. In the original 
necropsy report there is mentioned an enormously 
dilated left pulmonary vein stretching over the base 


-of the heart and arising from the superior vena 


cava. The venous vessels had been cut short in the 
cardiac specimen, and so we were unable to verify 
the existence of this anomalous vessel. 

The right atrium was tremendously dilated. It 
opened through a large normally formed tricuspid 
valve into a dilated right ventricle with hyper- 
trophied walls. The left atrium was very small, 
about one-fifth the size of the right atrium. The 
valve of the foramen ovale did not completely cover 
the opening, leaving an orifice 0.4 by 0.5 cm. in 
size. A small mitral valve, otherwise well formed, 
measured 1.0 in circumference. A small left ventricle 
lying at the upper posterior aspect of the large right 
ventricle contained only rudimentary papillary 
muscles. A small aorta arose normally from this 
chamber and pursued a normal course. The cir- 
cumference of theaortic valve was 1.2 cm., the 
valvular leaflets being small but otherwise normal. 
The interventricular septum was intact. The pul- 
monary artery was markedly dilated with thickened 
walls. Its diameter was 1.7 cm. The pulmonary ring 
was guarded by two competent, normally formed 
leaflets. The circumference of the pulmonary valve 
was 2.6 cm. The ductus arteriosus was patent, with 
a diameter of 0.2 cm. The ascending aorta measured 
0.6 cm. in diameter. The coronary arteries and 
vessels from the arch arose in the usual fashion. 


Case 6.—Aortic and mitral stenosis ; hypertrophy 
and dilatation of right atrium and right ventricle: 
hypoplasia of left atrium and left ventricle ; foramen 
ovale functionally closed; Meckel’s diverticulum. 


L. A. M., a white girl, who died at the age of 2% 
months, was born in a nursing home to a healthy 
31-year-old multiparous mother after an uneventful 
pregnancy and labor. The father, 38, was also 
healthy. Of the mother’s four pregnancies, the first 
resulted in a 1365 gm. premature infant who died 
at the age of 11 hours; the second ended in a spon- 
taneous abortion after two months’ gestation; the 
third resulted in a living, healthy infant, and the 
fourth, in the patient under discussion. This infant 
weighed 5035 gm. at birth. She did not breathe 


spontaneously and was intensely cyanotic. Mouth- 
to-mouth insufflation was necessary for three and 
one-half hours, after which time the infant was 
transferred to a local hospital and placed in an 
oxygen tent. Oxygen was administered continuously 
for almost a month, and the diagnosis of cerebral 
anoxia was offered. On discharge, the infant was 
still slightly cyanotic, especially about the lips and 
nails. She also breathed rapidly, had a distended 
abdomen, and coughed occasionally. Feedings in- 
tensified the cyanosis and respiratory distress. 

At home the patient failed to gain weight over a 
period of six weeks. There were recurrent attacks 
of pallor and sweating. The formula was changed 
several times because of regurgitation and periodic 
diarrhea. For a week preceding the terminal illness, 
she had seemed in improved health. 


Three days prior to her admission to Children’s 
Hospital of Philadelphia, she developed an unusual 
degree of somnolence, with great irritability when 
awake. On the day of admission, she suffered several 
severe attacks of cyanosis and passed one grossly 
bloody stool. On entry, the pulse rate was over 200 
per minute and the respiratory rate was 55 per min- 
ute. The infant was extremely cyanotic, and breath- 
ing was associated with marked costal retractions. 
Pitting edema of the extremities was noted. The 
body weight was 4890 gm. The heart sounds were of 
poor quality, but no definite cardiac murmurs were 
audible. Cardiac enlargement was apparent. The 
liver edge was palpable just below the level of the 
umbilicus. The lungs were free of rales. Femoral 
and radial pulses were equal and readily palpable. 
The patient was treated with digitalis, oxygen, and 
morphine sulfate. After a period of transient im- 
provement, she died suddenly four and one-half 
hours after admission. Her condition never permit- 
ted roentgenographic study. An electrocardiogram 
showed marked right axis deviation in the limb 
leads. No precordial leads were taken. 


At necropsy, the heart was found to be enlarged, 
consisting mainly of a greatly dilated right atrium 
and a hypertrophied and dilated right ventricle. The 
left atrium was very small. The left ventricle formed 
a small cavity within the posterior-superior wall of 
the right ventricle. The aorta and pulmonary artery 
arose normally from their respective ventricles. The 
pulmonary artery was large (diameter 1.2 cm.) as 
compared with the ascending aorta (diameter 0.8 
cm.), although the latter was of fair size. The inter- 
ventricular septum was intact. All valves were nor- 
mally formed, but the aortic and mitral valves were 
both small. The following measurements were 
noted : circumference of tricuspid valve, 6.0 cm. ; pul- 
monary valve, 3.0 cm.; mitral valve, 3.5 cm. ; aortic 
valve, 1.6 cm. The foramen ovale was anatomically 
open but functionally closed. The ductus arteriosus 
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was closed. The coronary arteries and vessels from 
the aortic arch arose in the usual fashion. 

A Meckel diverticulum was present proximal to 
the ileocecal junction. There was no evidence of 
inflammation or erosion either in this structure or 
elsewhere in the gastrointestinal tract, and no blood 
was seen. 

COMMENT 


The family and obstetrical histories in the 
six cases of mitral atresia or stenosis pre- 
sented reveal no consistently significant fea- 
tures. In only one instance was the preceding 
pregnancy marked by any maternal illness. 
In Case 1 (J. McN.) the infant’s mother was 
known to have diabetes mellitus, a maternal 
disease which is recognized to be associated 
with a high incidence of fetal malformations. 
The maternal age at the time of delivery 
varied from 19 to 37 years. None of the in- 
fants were of unusual birth weight, ‘he 
smallest weighing 2050 gm. and the largest 
5035 gm. In only the latter infant (L. A. M.) 
was any difficulty encountered in establishing 
respiration, and this was thought to be due to 
central nervous system damage. Four of the 
six patients were female and two male. In 
previously reported instances of both varieties 
of left heart hypoplasia under consideration, 
no significant difference in sex incidence 
exists. Major congenital anomalies of other 
organ systems were present in three of our 
six patients. 

A review of the physical signs and symp- 
toms in this series of six patients with non- 
functioning left ventricle reveals no consistent 
aids to specific diagnosis. A systolic murmur 
was audible over the precordium in only three 
of the six patients. The other three demon- 
strated no definite murmurs. In none of the 
three cases in which the observation was re- 
corded were the peripheral pulses reported 
to be weaker than normal, even though two 
of these were in patients with associated aortic 
atresia or stenosis. The classical physical find- 
ings of congestive heart failure in infancy 
were present terminally when death was due 
to this cause. These included tachycardia, 
tachypnea, dyspnea, cyanosis, hepatomegaly, 
cardiomegaly, and gallop rhythm. Clinically 
detectable evidence of peripheral edema and 


184 


JOURNAL OF DISEASES OF CHILDREN 


pulmonary rales was absent in all of our 
cases except in Case 6, which demonstrated 
pitting edema of the extremities. In one case 
death was due to severe bacterial infection, 
and overt signs of congestive failure were 
never present. The response to the usual 
therapeutic measures for congestive failure 
was uniformly poor. 

In the presence of gross admixture of 
venous and arterial blood in the systemic cir- 
culation, it is remarkable that cyanosis was 
so commonly absent or mild and intermittent 
until the onset of cardiac failure. While 
cyanosis was noted prior to the terminal ill- 
ness in each case, it was frequently not ob- 
served for some time following birth. With 
the onset of cardiac failure, respiratory dis- 
tress and hepatomegaly became prominent 
findings. At this time severe cyanosis made 
its appearance, and a rapid downhill course 
followed. It has been postulated that the sud- 
den appearance of severe cyanosis with rela- 
tively rapid death may be due to a gradually 
increasing intraluminal pressure within the 
left atrium, which finally closes the curtain- 
like valve guarding the foramen ovale and 
thereby halts the life-preserving left-to-right 
shunt, cutting off the only source of oxygen- 
ated blood to the systemic circulation. 

Routine roentgenographic study of the 
heart revealed gross cardiac enlargement with 
evidence of right ventricular hypertrophy in 
all patients examined when the signs and 
symptoms of congestive failure were present. 
Massive cardiac enlargement at the time of 
birth has been offered as a characteristic fea- 
ture of hypoplasia of the left ventricle.*° That 
this finding is not invariably present is dem- 
onstrated by an infant with aortic atresia and 
hypoplasia of the left heart, reported by us in 
a previous communication, who showed no 
cardiac enlargement on roentgenograms taken 
on the first and eighth days of life. Thus we 
may conclude that, although massive cardiac 
enlargement may be demonstrable at the time 
of birth, this is not universally the case. 
Terminally, demonstrable cardiomegaly of 
extreme degree is usually present. In such 
cases prominence of the pulmonary segment 
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and of the anterior border of the heart in the 
right antero-oblique view indicate the pres- 
ence of hypertrophy and dilatation of the right 
ventricle and pulmonary artery. Other sug- 
gestive fluoroscopic findings are those of right 
auricular enlargement and dilatation of the 
superior vena cava. The lung fields char- 
acteristically show no paucity of vascular 
markings. 

In the first two patients presented, that is, 
in those with mitral atresia and no aortic 
atresia accompanying hypoplasia of the left 
heart, electrocardiograms are available. One 
of these demonstrated right axis deviation in 
the limb leads and right ventricular pre- 
ponderance in the precordial leads. The other 
tracing, that of Case 1 (J. McN.), reveals 
marked left axis deviation in the limb leads, 
a finding that might not be anticipated in the 
presence of right-sided cardiac hypertrophy. 
Soloff ** has reported a somewhat similar 
phenomenon in a case of combined aortic and 
mitral atresia with hypoplasia of the left heart 
and marked hypertrophy of the right ventricle 
in which the electrocardiogram also demon- 
strated left axis deviation in the limb leads. 
His explanation for this apparent paradox is 
the fact that axis deviation depends upon the 
electrical position of the heart. Thus when the 
heart is electrically closer to the left arm than 
to the left leg, left axis deviation tends to 
occur in the electrocardiogram regardless of 
the particular chamber enlarged. In only one 
of our patients with combined aortic and 
mitral stenosis was an electrocardiogram re- 
corded, and this demonstrated a marked right 
axis deviation in the limb leads. 

The pathologic findings in our six cases 
demonstrate some of the basic differences and 
similarities of the two varieties of hypoplasia 
of the left heart under consideration. In all 
instances the left ventricle was extremely 
small and nonfunctioning. The left atrium 
was also consistently hypoplastic. Over-all 
cardiac enlargement was present in all but 
one instance. In five of the six infants some 
degree of patency of both the foramen ovale 
and the ductus arteriosus existed. The single 
case (L. A. M.) demonstrating complete 
closure of these structures was one in which 


stenosis and not atresia of the mitral and 
aortic valves was present. In the four 
instances of combined mitral and aortic 
atresia, the interventricular septum was in- 
tact. In contrast, an interventricular septal 
defect was present in the two infants with 
isolated mitral atresia. In the presence of 
aortic valve involvement, hypoplasia of the 
aortic arch at its base was uniformly ob- 
served. In such specimens the diameter of 
the pulmonary artery was usually two to five 
times greater than that of the aorta. When 
only the mitral valve was involved, an inter- 
ventricular septal defect associated with ab- 
normality in the position of the aorta was 
seen. In these instances dextroposition of the 
aorta was present with overriding of the in- 
terventricular septal defect. In two of the six 
cases a bicuspid pulmonary valve was found. 
In a single instance an anomalous left pul- 
monary vein arising from the superior vena 
cava was probably present. Other cardio- 
vascular anomalies encountered were as fol- 
lows: mild coarctation of the aorta, persistent 
left superior vena cava, retroesophageal right 
subclavian artery, and an aberrant left renal 
artery. 

While various pathologic forms of hypo- 
plasia of the left heart may be classified on 
the basis of the valvular structures involved, 
the clinical features do not permit identifica- 
tion of these entities prior to death. During 
life one can make a diagnosis of marked right- 
sided cardiac hypertrophy with prominence 
of the pulmonary segment suggestive of ac- 
companying dilatation of the pulmonary 
artery. By inference the conclusion may be 
drawn that the left heart is functionally unim- 
portant. Although cyanosis and the early ap- 
pearance of right-sided cardiac failure are 
not always obvious at birth, these findings 
when present may be taken as added indica- 
tions of the possible presence of hypogenesis 
of the left heart associated with right ven- 
tricular enlargement. 

It is theoretically possible that angiocardi- 
ography may contribute toward a premortem 
diagnosis in this group of cardiac anomalies. 
With combined mitral and aortic atresia, one 
would expect to observe early and dense 
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filling of the descending aorta with little or 
no opacification of the hypoplastic ascending 
and transverse portions throughout the dura- 
tion of the study. A large right atrium, right 
ventricle, and pulmonary artery associated 
with failure of the left ventricle to opacify at 
any time might also be anticipated. Refilling 
of the right heart via an interatrial communi- 
cation from a diminutive and _ persistently 
opacified left atrium might also be observed. 
In the cases of mitral atresia without aortic 
atresia, the high ventricular septal defect and 
dextroposed aorta might permit early vis- 
ualization of the entire aorta with uniform 
density. However, some discrepancy in the 
relative size of the two great vessels might be 
apparent and together with absence of left 
ventricular filling might suggest this diag- 
nosis. We have been able to make the pre- 
mortem diagnosis of hypoplasia of the left 
heart in a patient with mitral atresia who also 
showed transposition of the great vessels, 
both arising from the right ventricle, based 
mainly on failure of visualization of the left 
ventricle. 

From the practical point of view, differ- 
entiation of the various pathologic types of 
hypoplasia of the left heart remains in the 
realm of academic interest at the present 
time, since no surgical procedures applicable 
to the treatment of this variety of congenital 
heart disease are available. Creation of an 
atrial septal defect would produce partial and 
only temporary relief in these anomalies. 

In contrast to the extremely early death 
suffered by the infants with hypoplasia of the 
left heart associated with congenital aortic 
atresia, the survival time of patients with 
mitral atresia as the primary lesion is some- 
what longer. The vast majority of patients 
with aortic atresia alone died within the first 
week of life, and only 2 of the 41 tabulated 
cases survived beyond the first month of life. 
The same general prognosis holds tor the 
cases of combined aortic and mitral atresia; 
only 2 of 40 cases in which these data are 
provided survived beyond the first month. 
On the other hand, among the 11 cases of 
isolated mitral atresia in which data concern- 
ing the age of death is available, 4 survived 
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the first month of life, although none lived 
longer than four months. The explanation for 
this longer survival time may lie in the in- 
creased amount of mixed arterial-venous 
blood which is permitted to pass into the 
aorta via a ventricular septal defect and dex- 
troposition of the aorta. Perhaps this circu- 
latory arrangement provides a better supply 
of partly oxygenated blood to the coronary 
arteries and forestalls the onset of cardiac 
failure by removing to some degree the ill 
effects of anoxia on the myocardium itself. In 
those instances of marked hypoplasia of the 
first portion of the aortic arch associated with 
aortic valvular atresia, retrograde flow of 
blood from the patent ductus arteriosus to 
the coronary vessels is minimal, and an early 
death may be anticipated. Thus the length of 
life in these infants may vary not only with 
the the interatrial communication, 
as has been pointed out by Roberts,'* but also 
to some extent with the adequacy of the coro- 
nary blood supply. Several extracoronary 
sources of blood are available to the myo- 
cardium, but these probably play a limited 


size of 


role. 

The apparently acyanotic, symptom-free 
state demonstrated by some of these infants 
during the first few days or weeks of life, to- 
gether with the lack of roentgenographic evi- 
dence of cardiac enlargement, should lead one 
to offer a guarded prognosis in any newborn 
infant with congenital heart disease, whether 
or not cyanosis exists. The prediction of the 
presence of a relatively benign lesion on the 
basis of normal heart size and lack of cyanosis 
may be disconcerting when the sudden onset 
of congestive failure and cyanosis intervenes. 


SUMMARY 

The subject of congenital hypoplasia of the 
left heart with nonfunctioning left ventricle 
is reviewed. A classification of the various 
pathologic types of this malformation is sug- 
gested, based on the valvular deformities in- 
volved. 

Two previously unreported cases of con- 
genital hypoplasia of the left heart associated 
with mitral atresia and no aortic valve de- 
formity are presented, with descriptions of 
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necropsy findings. In addition, four cases of 
combined aortic and mitral atresia or stenosis 
with hypoplasia of the left heart are pre- 
sented. 

The clinical histories, physical findings, 
and roentgenographic and_ electrocardio- 
graphic findings in these cases are reviewed 
and discussed. 

While the diagnosis of hypoplasia of the 
left heart may be suggested by the roentgeno- 
graphic findings during life, the differentia- 
tion of the various pathologic types from each 
other cannot be accomplished by clinical 
means available at the present time. The ap- 


* plication of angiocardiography to this prob- 


lem deserves further consideration. 


Dr. James S. Forrester placed at our disposal 
the pathological material in Case 3, and Dr. Irving 
J. Wolman gave permission for the review of the 


cardiac specimens in the remaining cases. 
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Case Reports 


POLIOMYELITIS IN PREGNANCY, FETUS, AND NEWBORN 


TALCOTT BATES, M.D., Monterey, Calif. 


N THE FALL of 1954, a 20-year-old 

woman developed acute anterior poliomy- 
elitis. She was at term, and the question of 
the fetus being affected before or at birth 
was raised. Also, nine days after diagnosis, 
when labor began, the question arose of 
whether she should be permitted upon the 
maternity service, and the neonate, in the 
nursery, of the local hospital. The mother 
had passed the seven-day isolation require- 
ment of the state of California; it was felt 
that admission was reasonably safe. 

A healthy boy was born. On the second 
day of life this infant developed poliomyelitis. 
Eleven other infants, concurrently in the 
nursery, were given gamma globulin. There 
were no observed secondary cases. 


POLIOMYELITIS IN PREGNANCY 
Susceptibility to and incidence of paralytic 
poliomyelitis appear increased in pregnancy. 
In 95 cases collected by Aycock,* Fox and 
Sennett,> and Waaler,* wherein accurate 
comparison with the nongravid female popu- 
lation appeared possible, the reported inci- 


Submitted for publication April 14, 1955. 

Because of lack of space, some of the references 
have been omitted from the JourNAL and will ap- 
pear in the author’s reprints. 

Dr. Edwin H. Lennette, Dr. Rustin McIntosh, 
Dr. Edward B. Shaw, and Dr. Philip M. Stimson 
gave suggestions and criticism in preparation of 
this article. 

Dr. Lennette, Chief of the Viral and Rickettsial 
Disease Laboratory, California State Department 
of Public Health, Berkeley, undertook the labora- 
tory studies, the cost of which was defrayed from 
funds available under a grant from the National 
Foundation for Infantile Paralysis, Inc., to the 
California State Department of Public Health for 
support of research on the efficacy of poliomyelitis 
vaccines. 

* References 1 and 2. 


dence was 63% higher than among the non- 
pregnant female population of similar age. 

An even greater increase in incidence was 
reported by Hunter and Millikan.’ They 
found, from data of Baker and Baker,® Tay- 
lor and Simmons,’ Shelokov and Weinstein,* 
and Priddle and co-workers,® that between 
6.2% and 11% of women in the reproductive 
age will be pregnant at any one time. Yet 
in their series of 1148 patients admitted to 
the Mayo Clinic with acute anterior poliomy- 
elitis, which included 190 women of repro- 
ductive age (15 to 45 years of age, inclusive), 
34% of the affected married women and 26% 
of all the affected women of reproductive age 
were pregnant. Priddle and co-workers * 
found in the Detroit epidemics of 1949 and 
1950 that 17.2% of females of reproductive 
age with poliomyelitis were pregnant. Bowers 
and Danforth, in their series of 140 women 
with acute poliomyelitis between 15 and 47 
years of age, found 24, or 17%, who were 
pregnant. They felt that authentic data upon 
the increased incidence of poliomyelitis were 
still lacking, as did Horn,"' who challenged 
the validity of deductions such as these. 

Nevertheless, other authors have alleged 
a true increase of incidence of poliomyelitis 
in pregnancy. This has remained unex- 
plained, although Weinstein, Aycock, and 
Feemster ** postulated a hormonal influence. 
Shaw # considers pregnancy one of the stress 
factors, along with fatigue, chilling, over- 
exertion, operations, immunizations, and 
menstruation, which increase susceptibility 
to poliomyelitis. 

There is no longer felt to be a predisposi- 
tion according to trimester. The mortality 
rate in comparison to the nongravid female 
has varied, but is higher and highest in the 
third trimester and puerperium. In patients 
surviving the disease, the severity and extent 


+ Shaw, E. B.: Personal communication to the 
author, Feb. 24, 1955. 
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of paralysis and incidence of residual paral- 
ysis approximates that in the nongravid 
female.’° 

FETAL POLIOMYELITIS 

At the same time that poliomyelitis in the 
gravid female occurs with an _ incidence 
greater than or equal to that found in the 
general adult population, fetal poliomyelitis 
is rare. 

Harmon and Hoyne ** failed to find polio- 
myelitis virus in a fetus dead as a result of 
maternal poliomyelitis and felt that death 
was due to anoxia rather than infection. 
They reviewed the literature on the effect 
of maternal poliomyelitis on the fetus and 
agreed with Kleinberg and Horwitz “* that 
a normal course of pregnancy and labor and 
normal offspring may be anticipated. 

The findings of Aycock and Ingalls ** on 
the effect of maternal poliomyelitis upon the 
fetus show no fetal poliomyelitis. They do 
show, however, a hazard to the fetus in still- 
birth and abortion, especially if the maternal 
poliomyelitis occurs in the second or third 
month of pregnancy. Bowers and Dan- 


forth found a similar “pregnancy wastage” 


in one-third of their series of pregnancies, 
including five spontaneous abortions, two 
stillbirths, and one neonatal death, ard a 
significant reduction of birthweight and re- 
tardation of development in those infants 
whose mothers had poliomyelitis in the first 
or second trimester. 

Schaefer and Shaw ** report a high inci- 
dence of abortion among their patients with 
poliomyelitis in early pregnancy. Anderson 
and co-workers " followed 75 patients with 
poliomyelitis, known to be pregnant. Eight 
died, and 16 of the surviving 67 aborted, an 
incidence of 24%. In Horn’s " series of 180 
patients who had poliomyelitis in pregnancy, 
the incidence of abortion was high only in 
those mothers who were critically ill or 
dying. Excluding these, there was an abor- 
tion rate of but 7%. Anderson and co-work- 
ers,"’ studying the 53 live infants born in 
their series, found but 2 with congenital 
anomalies, 1 with pyloric stenosis, the other 
with a paralysis of one eyelid, which lasted 
one month. 
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Bodian ** and Horstmann '* have demon- 
strated experimentally that viremia may oc- 
cur, and Bodian presents evidence that it 
plays an important role in clinical infection. 
Schaeffer and co-workers *° report the case 
of a 24-year-old woman who aborted 11 days 
after a clinical attack of poliomyelitis. Polio- 
myelitis virus was demonstrated in both fetus 
and placenta. They conclude that the virus 
reached the fetus and placenta during the 
stage of viremia. With the exception of the 
above, reports of pathologically demonstra- 
ble poliomyelitis in aborted embryos and 
fetuses and of sequelae of antenatally ex- 
perienced disease in infants born of poliomy- 
elitic mothers have not been found in the 
literature. 


) 


The findings of Miller and Wenner,”? 
wherein 13 of 14 children with clinical polio- 
myelitis (in the 14th there may have been 
an error in diagnosis) developed high neu- 
tralizing antibody titers as early as two days 
after the first symptom, may explain this 
circumstance: the maternal antibody cross- 
ing the placental barrier would offer protec- 
tion to the fetus from her infection. 


POLIOMYELITIS IN THE NEWBORN 
Falk,** in 1897, reported a 15-day-old 
infant with poliomyelitis. Since then, an in- 
creasing number of cases of neonatal polio- 
myelitis in infancy have been reported.t 
Abramson and co-workers * reviewed the 
literature and reported 4 additional cases, 
for a total of 30 cases under one month of 
age. Reviewing the non-Russian literature 
at this time, we have eliminated 2 cases ** 
included in previous reviews, as the clinical 
data thereon are absent or incomplete, and 
found 30 additional cases. The additional 
case described in this report brings the total 
to 58. Principal features and documentation 
of these cases are summarized in Table 1. 
Two infants were ill at birth; ours became 
ill at 40 hours of age, and five others became 
ill before the 5th day (the day of onset was 
unknown in four cases). The incubation 
period of poliomyelitis being generally held 


t References 23-53. 
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to be 6 to 18 days, it is presumed that these 
represent cases of transplacental infection. 
Some of the others may, as well, though it 
is impossible in the light of present knowl- 
edge to assess this question completely. The 
majority of infants, however, acquired their 
infection at the time of or after birth, a con- 
clusion based on the relative absence of in- 
fants ill at birth or in the first five days, re- 
gardless of presence or absence of maternal 
infection. 
REPORT OF CASES 

On Sept. 8, 1954, J. B., a 20-year-old woman, 
developed headache, nausea, vomiting, and fever. 
The fever lasted three days, and after its subsidence 
the patient developed weakness in the left lower 
and both upper extremities, reaching a maximum 
degree on Sept. 15. 

She was pregnant, with her expected date of 
confinement Oct. 2. On Sept. 17 she went into 
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amined, with findings as before except that the 
knee jerks were symmetrically brisk. During the 
day, weakness appeared in the left calf and ham- 
string muscle groups. 

On Sept. 20 all deep reflexes were absent. The 
baby was irritable, and the lower extremities were 
limp and flaccid, with active motion limited on the 
right and minimal on the left. 

Attempts at spinal puncture on Sept. 20 and 21 
were unsuccessful, a bloody tap being made. On 
Sept. 22 spinal puncture showed 280 WBC, 7% 
polymorphonuclears, and 93% lymphocytes. Red 
blood cells were present, and spinal fluid protein 
was not determined. Peripheral blood cell count 
showed RBC 5.59, Hgb. over 18.0 gm. per 100 cc., 
WBC 12,300, neutrophiles 12%, eosinophiles 16%, 
lymphocytes 72%. 

The baby continued to nurse well. The flac- 
cidity of the lower extremities decreased steadily. 
On Sept. 24 a muscle evaluation showed many areas 
of muscle weakness in both lower extremities and 
probable weakness in the right upper extremity, 
though it was felt that the upper extremities could 


TasL_e 2—Summary of Poliomyelitis Virological Studies on Mother and Baby 


Blood 
Specimen 
for Test, 
Days 
Onset After 
Patient Illness Onset 


Virus Isolation 


Attempts 
Neutralizing Antibody from Stool 
Days 
Type | Type Il Type Lil After 
Virus Virus Virus Onset Results 
<1: 1:256 74 Negative 
1:256 4 Negative* 


* Stool toxie for monkey-kidney-cell tissue cultures. 


labor, and, after consultation with the local health 
department,§ she was admitted on the obstetrical 
service of the Peninsula Community Hospital, 
Carmel, Calif., where at 3:22 p. m. a 7 lb. 9% oz. 
boy was born. Examination at the time of birth 
revealed an active, alert, symmetrically well-de- 
veloped infant without defect or abnormality. 
Neurological examination on Sept. 18 showed all 
muscle groups well formed, no abnormal spas- 
ticity or weakness. Ankle jerks and biceps jerks 
were equal and active. Knee jerks and triceps 
jerks were not elicited. It was not felt, however, 
that these findings represented illness, as muscle 
tone was good, but merely the often-encountered 
difficulty in eliciting deep reflexes in the newborn 
infant. The baby was first taken to the breast 
when 14 hours old 

On Sept. 19 (40 hours old) the baby developed 
fever, the temperature varying between 99.8 and 
100.8 F. (Body temperature of other infants in 
the nursery was 98.6 F or below.) He was reex- 


§ California State Law requires isolation for 
seven days from onset of illness, or for the dura- 
tion of fever, if longer. 


not be adequately evaluated at this age. Both ankle 
jerks and the right knee jerk were elicited. 


On Nov. 21, virological studies (Table 2) were 
undertaken on the blood and stools of mother and 
baby.|| These studies showed neither mother nor 
baby possessing humoral neutralizing antibodies to 
Type I or Type II poliomyelitis virus. The titer 
of neutralizing antibody to Type III poliomyelitis 
virus, the third known immunologic type, was in 
both cases 1: 256. Attempts at isolation of polio- 
myelitis virus from the stools of mother and in- 
fant were unsuccessful. 


|| Serum specimens were examined by the 
metabolic-inhibition method using trypsinized 
monkey-kidney cells as the tissue culture substrate. 
A toxic factor, which could not be destroyed or 
removed and which caused nonspecific cytopathic 
changes in the test tissue cultures, was found in 
the baby’s stool. This, as well as the two-and-one- 
half-month interval between clinical illness and 
collection of material for study, may account for 
failure to isolate poliomyelitis virus from the in- 

fant’s stool. 
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COM MENT 


Poliomyelitis has been felt in the past to 
be unusually common in pregnancy, absent 
in the fetus, and rare in the newborn. 

Poliomyelitis in Pregnancy.—Until and 
unless it can be demonstrated that the true 
incidence of all forms of poliomyelitis, includ- 
ing subclinical poliomyelitis, is increased in 
pregnancy, the most that can be said is that 
the observed and reported incidence and the 
number of hospital admissions, are increased. 
The close medical surveillance to which the 
gravid female is submitted, the greater con- 
cern which she and society feel for her care, 
and the probably concurrent better case re- 
porting, may until that time explain the 
apparent increase. For the present, the ques- 
tion of the true incidence of poliomyelitis in 
pregnancy remains unanswered. If it is in- 
creased, Shaw’s { view, that pregnancy is a 
stress factor, appears the most satisfactory. 

It was once thought that poliomyelitis was 
commoner in certain trimesters; it even ap- 
peared to Aycock * that the sex of the fetus 
might play a role. Larger series have shown 
neither to be true. There appears to be, 
however, a greater maternal mortality in 
the third trimester and puerperium,”° a find- 
ing compatible with the physiological im- 
positions of terminal pregnancy and the phy- 
sical demands of labor and delivery. 

Fetal Poliomyelitis —The fetus can acquire 
poliomyelitis,*° but it is more likely to be 
affected by illness in the mother in the second 
and third months, by mechanisms of a non- 
infectious nature, possibly anoxia # but more 
probably some effect on the fetus by the in- 
fection in the mother comparable to that 
found in other virus diseases.* 

Why is the fetus so almost universally pro- 
tected from infection? Two possible answers 
are available: one in the work of Miller and 
Wenner,*' the other in the concepts of in- 


{ Shaw, E. B.: Personal communciation to the 
author, Feb. 24, 1955. 

# Shaw, E. B.: Personal communication to the 
author, Feb. 24, 1955; Reference 14. 

*Shaw, E. B.: Personal communication to the 
author, Feb. 24, 1955. 
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fection elucidated by Bodian.'* Miller and 
Wenner showed that the mother acquires 
high neutralizing antibody titers as early as 
two days after onset of symptoms, and it is 
known that these are passively transferred 
to the infant.** 

Bodian ** showed that poliomyelitis is ac- 
quired through the alimentary tract and that 
the central nervous system infection is a 
chance, occasional, and apparently localized 
occurrence, the result of viremia. The fetus, 
free of a constantly present alimentary focus, 
may then not have the persistence or in- 
tensity of viremia present in the mother, but 
rather an occasional one, though the placental 
barrier, of such limitation and attenuation as 
to protect him from central nervous system 
invasion and clinical disease. 

Neonatal Poliomyelitis —Instances of con- 
genital poliomyelitis are rare.t but they do 
occur. Whether those infants, well at birth 
but developing poliomyelitis before the sixth 
day of life, represent cases of congenital 
poliomyelitis cannot be stated. With the 
exception of the case of Wernstedt,*’ how- 
ever, reported in 1924, in all cases wherein 
information on the mother was available she 
had a recent or concurrent poliomyelitis in- 
fection. The evidence in these cases would 
permit, therefore, if not favor, a transplacen- 
tal congenital infection. 

The majority of cases of neonatal poliomy- 
elitis acquired after the sixth day probably 
represent extrauterine infection. That this 
can occur through birth-canal infection (ali- 
mentary tract to alimentary tract), or even 
at Caesarean section (maternal blood to in- 
fant’s alimentary tract), has been shown by 
the reports of Biermann and Piszezek,** 
Palmstierna,** and Swarts and Kercher,” 
where the infant had no contact with his 
mother after Caesarean section or birth-canal 
delivery. 

Why have there been so few reported cases 
of neonatal poliomyelitis? The question has 
long engaged the attention of investigators, 
and there appear to be several answers. First, 
immunity to the disease is widespread among 


+ References 29 and 43. 
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adult populations, and there is a passive 
transmission of immune bodies to the young 
through the placenta.** Secondly, the disease 
is difficult to diagnose, and the diagnosis is 
rarely made in the absence of widespread 
paralysis or death. Thirdly,t the course of 
the disease may be quite different from that 
in the older child or adult so that active in- 
fection may escape clinical recognition. 
Finally, the infant may not be protected so 
much by passive antibodies as by a relative 
insusceptibility of his tissues to infection at 
this age. 

Excepting our own case, where the disease 
was anticipated, and the case of Hess, Levin- 
son, and Hess,** that of a 4-month-old infant 
whose sibling had had poliomyelitis, we find 
no recorded instance of the diagnosis being 
made in the preparalytic stage in a patient 
less than 6 months of age. 


SUMMARY 

The incidence of poliomyelitis appears to 
be increased in pregnancy. This increase 
may be apparent, rather than real. 

The mortality of poliomyelitis in preg- 
nancy is increased at term and in the puer- 
perium ; otherwise the severity of the disease, 
the mortality, and the frequency of residual 
paralysis approximate those of the nongravid 
female. 

Fetal wastage due apparently to noninfec- 
tious factors occurs, especially in the first two 
trimesters, but its reported incidence has 
varied and appears related to severity of 
maternal illness. 

Fetal poliomyelitis is rare. Possible ex- 
planations for this are presented. 

Poliomyelitis in the newborn is not rare, 
but passive transfer of maternal antibodies 
and difficulties in diagnosis in the newborn 
have made the diagnosis uncommon. Fifty- 
seven cases occurring in the first month are 
collected, and a case occurring in a 40-hour- 
old infant is presented, appearing to be the 
earliest reported case in an infant well at 
birth. 

920 Cass St. 


t Shaw, E. B.: Personal communication to the 
author, Feb. 24, 1955. 
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BENIGN TERATOMA OF THE STOMACH IN AN INFANT 


J. C. HANDELSMAN, M.D. 

W. F. RIENHOFF Ill, M.D. 

and 

GRANT E. WARD, M.D., Baltimore 


ERATOMAS arising from the stomach 

have been the subject of two published 
reports. Selman,’ in 1943, reported the case 
of an infant who was submitted to surgery 
at the age of 4 months because of an ab- 
dominal mass occupying the upper left 
quadrant. At operation, a fibrocystic mass 
6 in. in diameter was disclosed, arising on 
a broad base from the anterior wall of the 
stomach. Removal of the mass and the por- 
tion of stomach wall from which it arose 
effected a cure. The tumor contained a 
variety of tissues, including skin and ap- 
pendages, connective tissue, and colonic 
mucosa. It was a benign, complex teratoma. 
Selman’s survey of the literature failed to 
disclose any previous case described by those 
interested in teratomas or benign gastric 
tumors. 

Large, Williams, and Neel encountered a 
similar tumor in a 7-month-old infant, in 
1952. This child’s hemoglobin was 4 gm. 
per 100 cc. following hematemesis and pass- 
age of tarry stools. At operation a 5 cm. 
tumor was found to involve the posterior 
wall of the antrum and to project largely into 
the stomach. The mass was presumed to be 
a duplication of the stomach, and a partial 
gastrectomy was carried out. Microscopic 
examination of the tumor revealed ecto- 
dermal, endodermal, and mesodermal ele- 
ments, and it was felt that the tumor was a 
typical benign teratoma which had caused 
the overlying gastric mucosa to be ulcerated. 

This report concerns a third case of tera- 
toma arising from the stomach. The case is 


Submitted for publication May 6, 1955. 
From the Department of Surgery, The Johns 
Hopkins University School of Medicine. 
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similar to those previously reported in that 
the patient was a baby boy, the tumor benign, 
and the cure surgical. However, an early 
misdiagnosis obscured the proper course of 
therapy when the lesion was first seen. 


REPORT OF A CASE 


J. W. (J. H. H. 695033), a 4%-month-old boy, 
was admitted to The Johns Hopkins Hospital on 
Jan. 23, 1955, because of an abdominal tumor. 

The family history was unremarkable, and the 
past history revealed that a hernia repair had been 
performed in the left inguinal region when the child 
was 9 weeks old. 


Two weeks prior to his admission the child was 
referred to a pediatrician because of increasing 
abdominal girth for one week. Constipation, ano- 
rexia, and fever were also noted concurrently. At 
this time the child seemed weak and poorly devel- 
oped and had a protuberant abdomen. A mass 
which was visible across the whole upper abdomen 
extended to within 2 cm. of the umbilicus. Because 
it had a firm rounded edge and because of the way 
it moved during respiration, it was thought to be 
the liver. Two examiners thought it could be 
distinguished from the liver. 

X-ray confirmed the presence of the mass and 
revealed many areas of calcification (Fig. 1). Intra- 
venous pyelography showed downward displacement 
of the left kidney. 

Four days later, on the presumptive diagnosis of 
neuroblastoma, a needle aspiration was carried out. 
This was thought to confirm the diagnosis. The 
patient continued to run fever and lose weight. Five 
days prior to admission to the hospital, x-radiation 
therapy was begun and administered over three 
days, without effect. Because of the strong desire 
on the part of the pediatrician that the child be 
offered the benefits of surgery, the child was trans- 
ferred after receiving generous blood transfusions. 

Physical examination at the time the patient was 
admitted revealed essentially the findings outlined 
above. 

The hemoglobin and white blood cell counts were 
normal, as was the urinalysis. 

X-ray study of the skull and long bones was 
made to supplement the previous x-ray studies. No 
evidence of metastasis was found. 

Operation (J.C.H.).—Exploratory laparotomy 
was carried out on Jan. 28, 1955, with the patient 
under vinyl ether (Vinethene)-ether-oxygen anes- 
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BENIGN TERATOMA OF STOMACH 


Fig. 1—In the anteroposterior and lateral projections a large mass is seen to occupy the upper 
anterior abdomen. There are prominent, extensive areas of calcification visible within the mass. 


Fig. 2.—The specimen, as viewed from its 
posterior aspect, demonstrating the disk of gastric 


mucosa with which it was removed. The tumor 
itself is covered by a glistening serosa. Lobulation 
and variations in color and texture are evident. 


thesia. The abdomen was entered through a long 
upper abdominal transverse incision. A massive 
lobulated gray-white tumor immediately presented 
into the wound and filled it. This tumor had gross 
cystic areas, extensive calcification, and firm and 
fibrous tissues. The liver and spleen were unin- 
volved, the mass occupying the whole of the area 
between liver and transverse colon. It was delivered 
and could be demonstrated to arise from an area 


Fig. 3—Normal gastric mucosa is seen to merge 
with an ulcer filled with granulations in this sec- 
tion through the gastric mucosa. Brain tissue is 
visible in the submucosa; reduced approximately 
from mag. 100. 


7.5 cm. in diameter on the anterior wall of the 
stomach. Light attachments between the gastro- 
hepatic ligament and the gastrosplenic ligament and 
the mass were divided, and the disc of wall of the 
stomach from which the tumor arose was excised 
with the mass. The stomach was closed transversely. 

The postoperative course was uneventful, the 
child being discharged on the ninth postoperative day. 

Pathology Report—The mass was an irregular, 
lobular tumor which weighed 250 gm. and measured 
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Fig. 4.—A section through one of the numerous 
areas of brain tissue in the tumor. Aspiration biopsy 
from one of these areas led to an erroneous diag- 
nosis of neuroblastoma; reduced approximately % 
from mag. x 200. 


Fig. 5—Colon mucosa is underlain by a bar of 
muscle ; reduced approximately % from mag. x 150. 


Fig. 6.—A section of tooth and a section of bone 
are separated by loose areolar tissue; reduced ap- 
proximately % from mag. x 50. 


12x86 cm. The surface was smooth and shiny 
except for an area 4 cm. in diameter, which ap- 
peared to be mucosa and which was intimately at- 
tached to the mass. The cut surface presented a 
varied appearance; there were cystic spaces con- 
taining clear or mucoid fluid; areas of brown, soft 
tissue, and fibrous gray-white tissue (Fig. 2). 
Microscopic Notes—The patient's gastric mucosa 
was seen to merge with an ulcerated area lined 
with granulation tissue (Fig. 3). Underlying this 
area there was nervous tissue resembling brain 
where muscularia would ordinarily lie (Fig. 4). 
Other sections reveal intestinal mucosa, respiratory 
mucosa, muscle, bone, and teeth (Figs. 5 and 6). 


COMMENT 

In this case, the third one of teratoma of 
gastric origin to be presented in the litera- 
ture, a serious error in treatment was nar- 
rowly averted. A needle biopsy of the tumor 
had apparently yielded brain as a specimen, 
and microscopic examination of this tissue 
lent credence to the presumptive diagnosis 
of neuroblastoma. To have pursued a course 
of x-ray therapy further would have been 
especially ironic when one considers the ease 
with which this child was cured by surgical 
measures. 

The three cases have certain features in 
common which may be worthy of repetition. 
All were in baby boys under one year of 
age. In two instances, anemia has been an 
outstanding symptom, presumably due to 
superficial ulceration of the gastric mucosa. 
In two instances the increase in abdominal 
size first attracted attention. The three 
tumors were all “tridermal,” containing ele- 
ments felt to be derived from all three germ 
layers, and all three were benign. Finally, 
all were readily amenable to surgical ablation. 


SUM MARY 


A case of benign tridermal teratoma of 
gastric origin is presented. Two previous 
case reports have appeared in the literature. 
Common features of the cases are discussed. 
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STRYCHNINE POISONING 
Case Report of Fatality in a Fifteen-Month-Old Child 


CAPT. HOWARD C. LEIFHEIT (MSC), U. S. Army 
and 
WALTER KNOPP, M.D., Glens Falls, N. Y. 


HE ROLE of strychnine in homicide 

and suicide is well established in the 
annals of legal medicine and toxicology. 
Occasionally strychnine is featured as the 
agent in accidental poisonings, the most 
tragic being those cases involving fatalities 
in children due to their ingestion of some 
candy-coated proprietary drug or medicine 
containing the poison. This communication 
is an account of such a case. 


REPORT OF CASE 


A 15-month-old white boy had been playing in 
his parents’ bedroom. The parents noticed that the 
infant looked ill, and he cried out as if in pain. 
These symptoms were followed by jerking move- 
ments and appearance of a blue coloration of the 
skin. The baby was rushed to the nearest medical 
facility, and while en route it was necessary for 
the father to administer artificial respiration on 
two separate occasions. 

As the child had been seen playing with “camphor 
balls,” a history of suspected poisoning was given. 
Gastric lavage was accomplished, and oxygen was 
administered, followed by caffeine and sodium 
benzoate. 

Physical examination revealed a child in an acute 
convulsive state, with respiration short and rapid; 
there were generalized arm and leg muscular 
twitchings. Apex heart beat was rapid, weak, and 
irregular. No wrist pulse was felt. Severe cyanosis 
existed. The pupils were markedly dilated and 
showed no response to light and stimulation. A 
tepid enema was given. One gram of phenobarbital 
sodium was administered as convulsions and cya- 


Submitted for publication April 4, 1955. 
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nosis persisted. Although the baby’s color appeared 
somewhat better, the extremities remained cyanotic. 
A few minutes later a general cyanosis set in. More 
oxygen and caffeine and sodium benzoate were 
given. 

The child began to vomit a brown liquid sub- 
stance, relaxed generally, and died, despite artificial 
respiration and stimulation of heart with epineph- 
rine. Time of death was 30 minutes after being 
brought into dispensary. Diagnosis was recorded 
as acute respiratory failure caused by a continuous 
convulsion of approximately 45 minutes’ duration. 

History given by the parents was noncontribu- 
tory, indicating a normal birth and perfect health 
since birth. The child had eaten a normal break- 
fast four hours before being stricken. 

Pathology reports, including gross and micro- 
scopic studies, were all normal and could contribute 
nothing to establish a definite cause of death. Com- 
plete liver and all available gastrointestinal con- 
tents were saved for toxicological analysis. Stomach 
washings were inadvertently discarded in the con- 
fusion of emergency treatment. 

Investigation by police and parents revealed that 
9 out of an estimated 40-50 chocolate-coated laxative 
tablets remained in a pillbox in the night table near 
the mother’s bed, the area in which the child had 
been playing prior to the onset of first symptoms. 
The parents were certain that the child had con- 
sumed the missing tablets, which were frequently 
used as a mild laxative. The pillbox and the re- 
maining pills were submitted, with autopsy tissue 
mentioned, for toxicological analysis. 

Laboratory Investigation —The label on the pill- 
box bore the inscription “PHENALOIN, 1 or 2 
as needed.” From the nature of the pills and the 
stem words in the name, the presence of phenol- 
phthalein and aloin were presumed. Chemical tests 
revealed the presence of phenolphthalein in the 
chocolate-coated pills and in the chocolate-colored 
gastrointestinal contents. 

Through pharmaceutical trade journals the manu- 
facturer was located and requested to furnish the 
formula and prescription of the laxative pills in 
question. Reply from the firm indicated each tablet 
to contain six ingredients, among which were 
phenolphthalein, aloin, belladonna (total belladonna 
alkaloids approximately 0.1 mg.), and strychnine 
sulfate, the latter in the amount of 1/60 grain 
(approximately 1 mg.) for each brown-coated 
tablet. 
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At the time these determinations were made, the 
technique of paper chromatography and ultraviolet 
absorption were not as yet routinely employed. 
Therefore, classical color reactions were used. 

Color tests, using sulfuric acid and potassium 
dichromate, and crystal tests, employing picric acid, 
gold chloride, and Marme’s cadmium-iodide and 
potassium iodide reagent, indicated the presence of 
strychnine in the alkaline ether extract of both the 
pills and the gastrointestinal contents.1 A similar 
extract of the liver failed to yield definite positive 
results for strychnine with such tests. However, this 
failure is attributed to the fact that death occurred 
about 50 minutes after the onset of first symptoms. 
This time interval was not sufficient to permit a 
build-up of strychnine in the liver in a concentra- 
tion which would give positive results with the 
test mentioned. 

The “frog test” yielded interesting results. Four 
frogs of equal weight and age were injected with 
neutralized extracts, dissolved in 0.9% NaCl solu- 


Results of Frog Tests 


Time Re- 
quired for 
Appearance 
of Ist 
Strychnine 
Convulsion, 
Specimen Material Injected Min. 
A Positive control—0.2 mg. pure 75 
strychnine sulfate 
B Pill—extract of part of one pill 5 
equal to approximately 0.3 
mg. strychnine sulfate 
Cc Alkaline extract of approxi- 10 
mately 440 gm. liver 
D Alkaline extract of approxi- 15 
mately 10 ml. gastrointestinal 
contents 


tion, by the standard technique of injecting 0.5 ml. 
into the frog’s dorsal lymph sac.t The Table lists 
the observations. 

In the cases of A, B, and C, the frogs were killed 
by means of chloroform after the third convulsion. 
In the case of D, death occurred during the first 
and only strychnine convulsion. All frogs exhibited 
the classical strychnine reaction, i.e., nervousness 
and accelerated respiration preceding the first con- 
vulsion, followed by other severe convulsions, each 
readily set off by a stimulus of noise or jarring. 
Tests for atropine in the liver and gastrointestinal 
contents ranged from “negative” to “doubtful,” 
which can be understood to be due to the presence 
of minute amounts of belladonna in the pills. 

It must be concluded that, despite gastric lavage, 
the concentration of the strychnine sulfate in the 
small quantity of gastrointestinal contents far ex- 
ceeded that of either the pill, the liver, or the posi- 
tive control. Also, the quantity of strychnine ab- 
sorbed must have been small. 
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COMMENT 


The matter of fatal dosage for strychnine 
seems to be debatable, particularly in the 
older literature. The smallest fatal dose of 
strychnine has been reported to be 16 mg., 
having been fatal to a woman of 36 years 
in one and three-quarters hours.? The aver- 
age fatal dose seems to be placed in the range 
of 90 to 120 mg., and the minimum fatal 
dose at 30 mg.* Unfortunately there seem 
to be no statistics on the average fatal ab- 
sorbed dose. 

This child was reported to have ingested 
from 30 to 40 chocolate-coated laxative 
tablets, each containing 1/60 grain of strych- 
nine sulfate. This is equal to 0.5-0.7 grain 
(33-46 mg.) of the compound. As strych- 
nine sulfate contains about 78% pure strych- 
nine, these values recalculate to the ingestion 
of about 0.4-0.5 grain (26-33 mg.) of pure 
strychnine. On the basis of these facts, it is 
more than reasonable to assume that the in- 
gested dose of strychnine was a quantity 
sufficient to be fatal to a 15-month-old child. 
As to laxative mixtures containing strych- 
nine, the preparation mentioned in this com- 
munication corresponds closely to pills of 
aloin, strychnine, and belladonna, N. F. 
(A. S. B. pills). Strychnine supposedly 
stimulates peristalsis, but it possesses no 
appreciable action on intestinal musculature 
in therapeutic doses. Alkaloids in such mix- 
tures act but a short period of time, and 
their effect passes long before the cathartic 
agents act. Unfortunately, such pills are 
marketed with a sweet coating and have, 
as we have seen, caused strychnine poisoning 
in children.* 

SUMMARY 


A case has been reported wherein a 15- 
month-old child ingested a sufficient number 
of proprietary chocolate-coated strychnine- 
containing laxative pills to die from strych- 
nine poisoning. 


* References 2-5; personal communication to 
the authors from the Toxicology Laboratories, 
Office of the Chief Medical Examiner, New York, 
1950. 
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STRYCHNINE POISONING 


Simple laboratory investigations were con- 
ducted by which strychnine was isolated and 
established, along with clinical symptoms, as 
the cause of death. 

Fatal dosages of strychnine are briefly 
reviewed and are compared with findings in 
this specific case. 

The irrational use of strychnine in pro- 
prietary laxative pills, with inherent dangers, 
is discussed. 

In spite of the presence of other compounds 
in the pills ingested by the child, the most 
active secondary to strychnine being bella- 
donna, the typical symptoms of the victim, 
the short time before onset of symptoms, and 
the typical positive laboratory tests strongly 
indicate a typical strychnine death. 
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CUTANEOUS CUTEREBRA MYIASIS 
An Unusual Case in An Infant 


FRED J. HODGES Ill, M.D., Seattle 


EARLY every physician has at one time 

or another witnessed the contamination 
of a necrotic lesion by maggots, and in the 
early part of this century certain species of 
fly larvae were even employed therapeutically 
as scavengers. Myiasis is well known in 
domestic animals as a source of ruined hides, 
blown meat, and frequently fatal extensions 
of wounds. Specific parasitism by fly larvae 
in humans however, is not familiar to many 
physicians and is relatively uncommon in the 
United States. Infestation by the strictly 
American genus Cuterebra has been reported 
only twice, both instances involving adults. 
The present case in an infant, therefore, is 
unique. 

Since failure to recognize this entity may 
lead to unwarranted concern, needless mor- 
bidity, and perhaps unnecessary or inappro- 
priate therapy, it seems worth while to 
report the following episode in medical 
literature. 

REPORT OF CASE 

A boy, aged 11 months, in otherwise excellent 
physical health and hygiene, was noted to have a 
small macule in the anterior cervical triangle shortly 
after an automobile trip from Ann Arbor, Mich., to 
Seattle. The macule enlarged over a period of one 
month to a papule some 2 mm. in diameter, slightly 
inflamed and indurated, but lacking the usual signs 
of acute inflammation, including fluctuance, definite 
tenderness, or regional adenopathy. Minute serous 
discharge did occur without reduction in size, and 
upon close examination, a small umbilicate opening 
was discovered. The lesion continued to enlarge 
slowly, and a whitish base couid be seen through 
the aperture, which appeared to move up and down 
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Fig. 1—Caudal and ventral view of larva par- 
tially contracted and flexed. Note segmental stippied 
appearance. Color, dark brown. 


in the opening depending upon intrapharyngeal 
pressure or external compression. There were no 
apparent symptoms, such as pain or itching. When 
the discharge became serosanguineous a surgeon 
was consulted. During his examination, the central 
core was expressed some 5 mm. through the thinned 
and taut aperture, appearing exactly like the pos- 
terior end of the larva shown in Figure 1. Although 
apparently obvious in retrospect, the correct diag- 
nosis was not suspected. Necrotic abscess core, 
congenital or acquired fistula or sinus tract, and, 
remotely, neoplasm and foreign body were consid- 
ered. Surgical excision was scheduled, and benzoin 


Fig. 2.—Larva extended, cephalic end visible at 
top of photograph. Note mouth hooks momentarily 
withdrawn from piece of tissue. 
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CUTANEOUS CUTEREBRA MYIASIS 


tincture was applied. The following morning the 
entire lesion appeared flatter and dry. A search of 
the bedding disclosed an actively moving larva, dark 
brown and finely stippled (Figs. 1 and 2). It appar- 
ently left the host because of the benzoin application. 
The wound healed uneventfully without further 
treatment. 


Prof. M. H. Hatch, Department of Zool- 
ogy, University of Washington, identified 
the living organism as a fly larva and recom- 
mended sending the fixed and preserved 
specimen to Prof. Maurice T. James, Depart- 
ment of Zoology, State College of Washing- 
ton. Unwisely, an attempt to rear the larva 
was made which failed. The specimen was 
then sent to Professor James, who identified 
it as a larva of the genus Cuterebra, further 
determination not being possible.* 

Parasitism in man by fly larvae is largely 
nonspecific, the larvae acting as scavengers 
or simply as contaminants in wounds and 
bodily orifices or tracts, although at times 
they may actually attack living tissue and 
produce serious disease. In distinction how- 
ever, certain flies are obligatory parasites, 
that is, require living animal tissue to com- 
plete their life cycles. Many of these have 
been reported as producing myiasis in man, 
including the warbles, bot flies, certain flesh 
flies, and blow flies. Members of the genus 
Cuterebra normally parasitize rabbits and 
rodents, but occasionally attack cats and 
dogs. The two previously reported human 
cases involved the skin of the thorax * and 
the nares.* 

The route of entry in specific cutaneous 
myiasis is variable. Eggs are usually de- 
posited in the habitat of the host, but may 
be laid directly on or in the host. The hatched 
larvae may enter breaks in the skin or bodily 
orifices such as the eyes or nares, and some 
can actually penetrate the intact skin. Many 
flies can deposit already hatched larvae 
directly. An interesting situation obtains in a 
species closely related to Cuterebra (Derma- 
tobia hominis) in which the female fly cap- 


* Professor James gave advice and help in pre- 
paring this report and the references to the litera- 
ture, including his monograph on the subject of 
myiasis in man.® 


tures an arthropod carrier and deposits her 
eggs on its abdomen, where they eventually 
hatch. When the carrier, frequently a mos- 
quito, bites a host, the larvae drop off and 
enter the wound. 

Once in the skin, the larvae attaches itself 
by means of mouth hooks, and eventually 
the posterior end, bearing the respiratory 
spiracles, is forced out into contact with the 
air. It then passes through three stages of 
development, or instars, and finally leaves 
the host, drops to the ground, becomes a 
pupa, and completes its metamorphosis to 
an adult fly. 

Cutaneous myiasis may be single or mul- 
tiple, producing furuncular lesions with vari- 
able degrees of symptoms, or the larvae may 
burrow about under the skin, causing a 
creeping eruption. 

Treatment consists of removal. In certain 
locations, such as the eye or mastoid cells, 
it may be complicated, particularly if the 
larvae are small, multiple, or active. Killing 
of the organisms in situ is frequently advised, 
but the means may lead to increased activity 
and pain or tissue damage and slough. Har- 
rell and Moseley describe a unique method 
using infiltration with local anesthetic to 
inactivate the larva and produce regional 
anesthesia simultaneously.‘ 

Identification is important, since complete 
information is lacking for many species and 
genera, and there is some correlation between 
severity and type of organism. Deaths have 
been reported. While rearing of the larvae 
to adult flies is helpful, it is usually not 
possible with obligatory parasites unless they 
have pupated. If only one specimen is re- 
covered, it is probably better to obtain photo- 
graphs recording as much detail as possible, 
fix the larva by immersion in boiling water, 
and preserve it in 80% alcohol for subsequent 
identification. If more than one specimen 
is available, some should be placed in a jar 
of moist sand or sawdust for rearing, care 
being taken to prevent contamination or 
subsequent escape of the fly. 

Diagnosis, when the protruding end of the 
larvae can be seen, should be obvious, but, 
unless the possibility is considered, correct 
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interpretation may be overlooked. It is hoped 
that this report will stimulate or resuscitate 
the reader’s interest in myiasis. 


SUMMARY 


Attention is drawn to the fact that many 
physicians are apparently unfamiliar with 
specific parasitism in man by fly larvae. An 
unusual case, in an infant, by the genus 
Cuterebra is reported. A brief discussion of 
the entity is included. 
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PSEUDOHY POPARATHYROIDISM 


Report of Case in a Sixteen-Month-Old Girl 


BYRON B. OBERST, M.D. 
and 


CHARLES A. TOMPKINS, M.D., Omaha 


INTRODUCTION 


ie THE year 1942, Albright, Burnett, 

Smith, and Parson? first reported three 
cases of pseudohypoparathyroidism which 
they termed Seabright Bantam syndrome 
because of the end-organ apparently being 
refractory to endocrine stimulation. This 
is a relatively rare condition. There are 
about 16 cases reported in the literature.* 
This report is Case 17 and is the youngest 
on record. 

The syndrome is characterized by (1) 
hypocalcemia, (2) hyperphosphatemia, (3) 
manifestations of tetany, and (4) calcium 
deposits in the basal ganglia and subcuta- 
neous tissue.** In this condition, biopsy shows 
normal parathyroid tissue and the patients 
fail to respond to parathyroid extract. 

Clinically, the patient demonstrates a 
moon-shaped face, strabismus, short neck, 
brachydactylia due to early fusion of the 
metacarpals, obesity, and short stature. Re- 
spiratory symptoms, tetany, or other central 
nervous system manifestations may be pres- 

. ent. Mental retardation is a common prob- 
lem. The differential diagnosis must include 
Mongolism and cretinism. 


Submitted for publication June 7, 1955. 
From Children’s Memorial Hospital, Omaha. 
Associate in Pediatrics (Dr. Oberst) and Asso- 
ciate Professor in Pediatrics (Dr. Tompkins), Uni- 
versity of Nebraska College of Medicine. 

* References 2-13. 


REPORT OF CASE 


Patient W. I. F.—A 16-month-old girl. 

Previous Infection.—Five days prior to admission, 
the patient had a generalized clonic convulsive 
seizure associated with an upper respiratory infec- 
tion and a temperature of 100.4 F. There had been 
no previous episodes of seizures. The patient was 
slow to develop and was admitted for diagnostic 
studies. 

Past History—Hospitalized for diarrhea at 3 
weeks of age for one month. Frequent upper- 
respiratory infections. Development: birth weight 
6 Ib. 5 oz.; sat at 6 months of age. Does not yet 
walk or talk. Has no teeth, can turn over, sits if 
passively set upright but does not rise to a sitting 
position on her own initiative. Does not stand, even 


Fig. 1.—Poor concentration of iodopyracet (Dio- 
rast) after intramuscular injection. Rather slow 
uptake from thigh muscles and subcutaneous tissue 
leakage also. Both would indicate poor renal func- 
tion and slow absorption. 
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with support. Takes 1 pt. of milk and a can of fruit 
per day. Does not accept any other solids. 
Physical Examination.—Obese but underdeveloped 
white girl who appears to be about 8 months of 
age. Responds to any stimulus by crying irritably. 
Constantly sucks her (large) tongue when awake 
and drooling. Sleeps most of the time. Shows no 
interest in toys or other objects placed by her. 
Weight 22 Ib., skin of good color and fine texture. 
Hair is thin and fine. The eyes reveal epicanthal 
folds bilaterally; pupils react equally and respond 
to light, intact, ophthalmoscopic examination nor- 
mal. Ears, nose, mouth clear. No teeth have erupted. 
There is slight injection of the throat, tonsils Grade 
II-III hypertrophy. The neck is short but has no 


Fig. 2.—Retrograde pyelogram showing normal 
renal structures. 


extra lateral skin folds. The chest reveals a normal 
heart and lungs. Examination of the abdomen 
reveals a liver 2 fingerbreadths below the right 
costal margin. Extremities show a flaccid tone, no 
spasm or atrophy apparent, reflexes physiological. 


LABORATORY REPORTS 


Hematology.— 

Aug. 10: RBC, 5,110,000; Hgb., 12 gm. per 100 
ce.: WBC, 12,400; segmented cells, 35; staff 
cells, 3; lymphocytes, 62 

Sept. 14: RBC, 4,080,000; Hgb., 12 gm. per 
100 cc.; WBC, 10,000; segmented cells 30; 
staff cells, 1; lymphocytes, 67; eosinophiles, 
1; monocytes, 1 


Blood Chemistry.—Oral glucose tolerance test: 
fasting 72.7; % hr. 111.1; 1 hr. 86.9; 2 hr. 85.1; 
3 hr. 102.6 

COs-combining power: 53.9 vol. 

N. P. N.: 45.7 mg. per 100 cc. 

Total serum protein, 7.28; albumin/globulin, 
5.31/1.97; ratio, 2.7:1 

Alkaline phosphatase: 9.6 Bodansky units 


Serum potassium: 5.31 mEq. per liter and 5.3 
mEq. per liter 

Blood calcium: 5.61 mg. per 100 cc.; 5.67 mg. 
per 100 cc. 


Blood cholesterol : 146.5 mg. per 100 cc. 


Spinal Fluid.—Colorless, clear, no elevation of 
pressure; 4 lymphocytes; sugar, 49.7 mg. per 100 
cc.; protein, 25 mg. per 100 cc.; calcium, not 
determined 

Tuberculin Patch Test.—Negative. 

Serology.—Eagle test, negative. 

Urine.—Clear straw color ; specific gravity, 1.015; 
neg. for albumin, sugar, acetone, and sediment. 
Repeated five times, same results. 

Concentration test unsatisfactory owing to tech- 
nical difficulties. 

Ellsworth-Howard test + positive for pseudohypo- 
parathyroidism, showing a flat curve for excretion 
of urinary inorganic phosphate.15 The results of 
the Ellsworth-Howard Test are shown in Table 1. 

X-Ray Report (Aug. 10, 1953) t.—Films of the 
Bony Skeleton, Impression: Findings are consistent 


* Parathyroid injection (Paroidin—Parke, Davis 
& Company) was used to perform the Ellsworth- 
Howard Test. 

¢ X-ray interpretation and films supplied by 
Dr. Ralph C. Moore, Radiologist, Children’s 
Memorial Hospital, Nebraska Methodist Hospital, 
and Associate Professor of Radiology, University 
of Nebraska College of Medicine. 


Urine Phosphorus 


Ce. Mg./100 Ce. PO« 
Specimen Control Patient Control Patient 
25 0.16 0.32 
60 0.02 0.01 
80 0.08 0.08 
150 0.13 0.02 
130 0.16 0.02 


Serum Phosphorus, Mg./100 Ce. 


Control Patient 

Fasting Serum, Hr. 3 8.0 
7.0 

70 

8.1 
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with a generalized metabolic disturbance with de- 
mineralization of the bones but no arrest of bone 
growth. There are questionable atypical epiphyseal 
centers in the proximal ends of the proximal row of 
phalanges in the hands and there is frontal hyper- 
ostosis. There is no evidence of rickets or scurvy. 

Intravenous Pyelograms and Retrograde Pyelo- 
grams.—Normal kidney function. 

EEG Report (Aug. 12, 1953).—Resting Record: 
High voltage 2-4 cps waves are continuous in all 
tracings. No focal signs. No seizure discharges. 

Sleep Record: There is no detectable difference 
between the waking and sleep records. No “sleep 
spindle” bursts occur. 


length. No rachitic deformity. 


TasLe 2.—Blood Calcium and Phosphorus Levels 


Blood Blood 
Calcium, Phospherus, 
Mg./100Ce. Mg./100 Ce. 


5.67 

70 
75 7.7 
79 6.9 
76 6.2 
9.3 3.6 
10.3 5.2 
10.7 4.5 


Fig. 3.—Coarse trabeculation of bones of hands and wrists, with some shortening of the bone 


Classification: Abnormal diffuse slow. 
Treatment.—Treatment consisted of calcium and 
vitamin D in large dosages. Phosphorus determina- 
tion and urinary Sulkowitch tests were done twice 
a week. 

Clinical Course—The patient showed gradual 
improvement with normal blood calcium and phos- 
phorus levels after three weeks. Normal levels then 
were maintained through the remainder of the 
hospital course. 

After only three days of treatment, the patient 
seemed mentally brighter and more alert. This im- 
provement was obvious after the first week. The 
tongue protruded less, and there was no more drool- 


ing. The patient was awake longer and was happy, 
cheerful, and excessively friendly. Her appetite was 
good, and she took solids well. 

X-Rays (Sept. 22, 1953).—X-rays indicated im- 
provement. 

Films of the Skull: The ossification of the skull 
appears more normal, with trabeculation in the 
frontal region and less prominence of the suture 
lines. The bones of the hands still appear quite 
osteoporotic, with widened medullary spaces and 
thinned cortices, but the epiphyseal ends of the 
radii and ulni appear more normal, with less flatten- 
ing and irregularity of the metaphyses. 

Impression: Findings would indicate improve- 
ment in the ossification of the bones since the pre- 
vious examination. 

At the time of discharge, the patient sat up alone, 
played actively with toys, waved goodby, and 
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3.—Follow-up Studies 


Phos- 
Caleium, phorus, 
Mg./ Mg. 

Date 100 Ce. 100 Ce. Sulkowitch Test 
10/ 8/538 9.5 3.7 Moderate turbidity 
10/27/58 11.3 7.0 Negative 
11/23/58 9.6 64 Negative 
12/28/53 84 5.0 Moderate turbidity 

1/28/54 11.3 3.9 Moderate turbidity 
3/22/54 11.6 7.9 Moderate turbidity 
7/19/54 12.0 2.2 Moderate turbidity 


WBC, 7,000; sed. rate, 17 mm/hr. (Landau 
Method) ; age, 26 months; height, 30 in.; weight, 
22 Ib. 15 oz. Doesn’t walk alone. 


Fig. 4.—Demineralization of the distal femoral 
ends especially in the metaphyses. Some demineral- 
ization of the fibulae and tibiae. Note also bands 
of transverse density across shafts of bones due to 
periods of temporary arrest of bone growth. 


walked with support. The patient did not yet talk 
and still was edentulous. She weighed 20 Ib. Dosage 
of vitamin D was decreased twice in the face of 
heavy turbidity of the Sulkowitch test. A moderate 
turbidity was considered ideal. 

Follow-up Studies —Follow-up studies at inter- 
vals reveal continued improvement physically and 
mentally. This covers a period of about 12 months 
(Table 3). Hgb, 13 gm. per 100 cc. ; RBC, 4,390,000 ; 


Fig. 5.—Generalized thickened frontal bone with 
“ground glass” appearance of calvarium. 


Fig. 6—Same appearance of skull from postero- 
anterior view. 


Present Treatment.— 


1. Basic aluminum carbonate (Basaljel)—2 tea- 

spoonfuls (8-10 ml.) gq. i. d. 

2. Calciferol—200,000 units q. 2 days. 
3. Calcium powder—0.75 gm. t. i. d. ‘ 

X-Ray Report (March 22, 1954).—Films of the 
Skull and Long Bones: The frontal bone still 
appears somewhat thickened but not as dense as 
at the time of the previous examination, and the 
trabeculations of the frontal bone are less promi- 
nent. 

The long bones of the upper arms, shoulder 
girdles, thorax, lumbar spine and pelvis, and upper 
femurs are all normal in appearance. The tibiae 
and fibulae are normal in appearance, with none of 
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the evidence of generalized bony demineralization 
as noted at the previous examination. 

Impression: The findings indicate considerable 
improvement, with the bony architecture at present 
nearly normal in appearance with normal develop- 
ment and ossification. 


COMMENT 

Prognosis in this condition is good from 
a life-span standpoint. The tetany and laryn- 
geal stridor usually disappear, and the mental 
status tends to improve with treatment. 

There seems to be a family trait involved 
in this problem, according to the cases re- 
ported in the literature. The bones may show 
both demineralization and a thickened cortex. 
This patient demonstrated both findings. 
Subcutaneous calcifications have been re- 
ported in 11 out of 14 cases. 

The problem of the demineralization and 
thickened cortices is a complicated question.§ 

One function of the parathyroid hormone 
is to depress the renal threshold for the 
excretion of phosphate.* Accordingly, if a 
deficiency of parathyroid hormone exists 
or if the renal tubules fail to respond to the 
hormone as in pseudohypoparathyroidism, 
there will result a decrease in phosphorus 
excretion in the urine ; secondarily, the serum 
phosphorus level rises. Almost simultane- 
ously, the serum calcium level falls. With 
the fall in serum calcium, there is a dimin- 
ished calcium excretion in the urine. The 
fall in serum calcium is secondary to the 
tendency of the complex of calcium and 
phosphate, which comprises bone salt (pre- 
sumably dahlite), to precipitate from serum 
when the ion product of calcium and phos- 
phate exceeds the appropriate solubility 
product. 

This condition would be realized in the 
face of the elevated serum phosphate and 
would explain the tendency in hypopara- 
thyroidism for bones to be dense and for 
calcium to be deposited in abnormal loca- 
tions. 

The demineralization observed in_ this 
case might be accounted for on the basis of 


§ Dr. Herbert Jacobi, Professor of Biochemistry, 
University of Nebraska College of Medicine, sup- 
plied this brief summary. 


inadequate calcification of growing bone. 
Despite an elevated serum phosphate, the 
low serum calcium precluded a deposition 
of dahlite adequate for growing bone. 

Treatment is based on decreasing the 
phosphorus intake by a diet low in phos- 
phorus and the use of an absorptive prepa- 
ration, such as an aluminum hydroxide 
preparation, plus a high calcium intake. 
The use of large doses of vitamin D, or 
dihydrotachysterol (A. T. 10) is needed. 
Dihydrotachysterol may act on both phos- 
phorus excretion and calcium absorption 
from the gastrointestinal tract. The patient 
may develop a fastness to dihydrotachysterol. 
Calciferol acts primarily on the basis of 
absorption. Caution must be used to prevent 
overdosage. Once an overdose occurs, its 
effect may last about eight months before 
disappearing. This may result in possible 
kidney damage, increased calcification, and 
metastatic calcium deposits over the body. 
The calcium level should remain under 10.3 
mg. per 100 cc. The Sulkowitch test should 
never show more than a slight to moderate 
turbidity. 

It would be wise to start the high calcium 
intake several days before adding the vita- 
min D, so as to prevent a rapid precipitation 
of ionized calcium and the possible subse- 
quent production of tetany. 


SUMMARY 


A case of pseudohypoparathyroidism in 
a 16-month-old white girl is presented. 


The major manifestations of hypocalcemia, 
hyperphosphatemia, tetany, mental retarda- 
tion, moon-shaped face, short neck, brachy- 
dactylia, strabismus, obesity, and short sta- 
ture were present in this case. 

The process of bone formation is reviewed. 

Treatment is discussed. 


Omaha Childrens Clinic 
304 S. 42d St. 
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Progress in Pediatrics 


HERBERT S. HARNED Jr., M.D. 

CHARLES H. CROTHERS, M.D. 

and 

RUTH WHITTEMORE, M.D., New Haven, Conn. 


ITH THE introduction of cardiac 

catheterization and angiocardiography 
into the diagnostic field of heart disease, more 
specific and exacting investigations of cardiac 
lesions have been accomplished. These have 
been associated with great strides in the sur- 
gical treatment, with the result that several 
of the major cardiac malformations are now 
amenable to surgical repair. 

At present, a major focus of surgical cor- 
rection is being directed toward defects in 
the atrial * and ventricular septa.t Since the 
operative indications and surgical approach 
are quite different, it has become important to 
separate the two lesions definitively, both by 
clinical and by laboratory methods. Although 
the clinical diagnosis of these lesions is often 
not difficult in older children and adults, it 
has been our experience that the differential 
diagnosis is often difficult in infants and in 
preschool children. It is our purpose to dis- 
cuss the natural course of patients with ven- 
tricular and atrial septal defects and the 
clinical features, differential diagnosis, and 
laboratory diagnosis of these disorders in in- 
fancy and childhood. 


Submitted for publication Feb. 26, 1955. 

This study was aided by grants from the Vic- 
toria Fund and the Connecticut (Stamford) Heart 
Association. 

From the Department of Pediatrics, Yale Uni- 
versity School of Medicine. Present Address: 32 
Grove Hill, New Britain, Conn. (Dr. Crothers). 
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DIAGNOSIS OF ATRIAL AND VENTRICULAR SEPTAL DEFECTS 


MATERIALS AND METHODS 


1. Approximately 160 children below 21 years 
of age with the clinical diagnosis of ventricular 
septal defect and approximately 80 children with 
the clinical diagnosis of atrial septal defect were 
followed frequently by the authors in the children’s 
cardiac clinics of the New Haven Rheumatic 
Fever and Cardiac Program and of the Grace- 
New Haven Community Hospital. Clinical experi- 
ences with this group of patients and with addi- 
tional infants and children who were inpatients 
formed the authors’ basic knowledge of these 
conditions. 

2. A detailed review of the clinical course, physi- 
cal findings, electrocardiograms, and _ radiologic 
findings of two groups of patients diagnosed as 
having ventricular and atrial septal defect, respec- 
tively, by cardiac catheterization was undertaken. 
All of these patients were examined by at least 
one of the authors, and the observations of physical 
examination, radiologic examination, and electro- 
cardiography were standardized insofar as possible. 
It was recognized that these groups of patients 
represented an atypical sampling of patients with 
intracardiac defects because of the severity of the 
defects. The cardiac catheterizations were per- 
formed by the authors at the Grace-New Haven 
Community Hospital between January, 1948, and 
January, 1955. 

Twenty of the patients studied by cardiac cathe- 
terization revealed a ventricular septal defect as 
evidenced by an increment in oxygen content of 
greater than 1 vol.% between the averaged right 
atrial samples and averaged right ventricle samples. 
None of these patients showed evidence of veno- 
arterial shunting of blood. This group of 20 patients 
included 7 patients who were in cardiac decompen- 
sation at the time of cardiac catheterization. There- 
fore, the group was subdivided into a group 
of 7 patients with ventricular defects in cardiac 
failure and a group of 13 patieats who were well 
compensated. 

Nine additional patients were diagnosed as 
having atrial septal defect by cardiac catheteriza- 
tion by demonstration of an increment in oxygen 
content of 2 vol.% or greater between the averaged 
vena cava samples and those of the right atrium. 
No anomalies of pulmonary venous return into 
the right atrium were present in this group as 
far as could be determined. 
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3. The proctocols of 1400 consecutive autosies 
performed at the Grace-New Haven Community 
Hospital from November, 1943, to May, 1949, were 
reviewed for cardiac findings. Of these, 1344 
contained detailed descriptions of the intracardiac 
findings, including comments about the atrial and 
ventricular septa. Fifty-five cases (4.1%) of con- 
genital heart disease were encountered in this group. 
This survey was made to assess further certain 
features of the intracardiac septal defects suggested 
by the clinical studies. 


COMMON FEATURES 


Certain clinical features were observed in 
children that were common to both ventric- 
ular and atrial septal defects and were of 
little aid in the diagnosis. The gracile hab- 
itus, often ascribed especially to atrial septal 
defects, was also observed in cases of ventric- 
ular septal defect. Precordial bulging was 
present in both conditions. Occurrence of 
transient cyanosis or slight cyanosis with ex- 
ertion and crying was observed with both 
conditions, but more commonly with ventric- 
ular septal defects. Selzer t and others have 
shown that there is only a difference of degree 
between certain ventricular septal defects and 
Eisenmenger’s syndrome, wherein increased 
pressures in the right ventricle result in right- 
to-left shunting through the ventricular sep- 
tal defect. 

Diastolic murmurs were not infrequently 
heard in patients with either type of septal 
defect. An early diastolic blowing murmur 
was not infrequently heard in the pulmonic 
area and in the third and fourth left inter- 
spaces, presumably indicating insufficiency of 
the pulmonic valve. Also, in cases of septal 
defect where there was cardiomegaly, a mid- 
diastolic rumbling murmur was heard often 
at the apex or within this region nearer the 
midline. These murmurs were frequently 
found in the severer cases of septal defect 
who were referred for cardiac catheterization. 
Of the 13 patients with ventricular septal de- 
fect without decompensation diagnosed by 
cardiac catheterization by the authors, 7 
showed apical or lower left sternal border 
rumbling middiastolic murmurs and 3 showed 


t References 10-12. 
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basilar early diastolic blowing murmurs. In 
the seven patients with ventricular septal de- 
fect in cardiac failure, a similar incidence of 
diastolic murmurs was noted, three patients 
showing middiastolic apical murmurs and 
one showing an early diastolic basilar blow- 
ing murmur. Of the nine patients with atrial 
septal defect diagnosed by cardiac catheteri- 
zation, five showed early diastolic basilar 
blowing murmurs and only one a middiastolic 
apical rumble. Although these patients rep- 
resented a small group of septal defects atyp- 
ical because of their severity, it was apparent 
that diastolic murmurs were not uncommon 
with both types of septal defect * and that 
apical diastolic murmurs were often associ- 
ated with ventricular septal defect. The inci- 
dence of apical rumbling murmurs in the first 
half of diastole associated with atrial septal 
defects has been higher in other series."* 


COURSE OF VENTRICULAR SEPTAL DEFECTS 


Since the original description by Roger,*® 
in 1879, of ventricular septal defects, it has 
been well established that a significant num- 
ber of patients with harsh lower-left-sternal- 
border systolic murmurs whose hearts are 
radiologically normal or minimally enlarged 
are asymptomatic despite the presence of 
ventricular septal defects. It has been appar- 
ent, however, that in many instances isolated 
ventricular septal defects were associated 
with severe symptoms and incapacity during 
infancy and childhood.§ Many autopsy series 
have revealed that this lesion, especially 
when it is large, is a threat to life during in- 
fancy. Edwards * stated, on the basis of the 
Mayo Clinic pathological collection, that 19 
of 30 patients with isolated ventricular septal 
defect died before the age of 6 months. 
A search by us of the protocols of 1400 con- 
secutive autopsies at the Grace-New Haven 
Community Hospital revealed 5 cases of iso- 
lated ventricular septal defect among 55 cases 
of congenital heart anomalies discovered. A!l 
of these patients died before 13 months of 
No instance of ventricular septal defect 


age. 
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as a chance finding was revealed in the older 
children and adults dying of other causes in 
this series. Even in Maude Abbott's *° series 
of 1000 autopsies of congenital cardiac le- 
sions, 21 of 50 cases of membranous ventric- 
ular septal defects were found in patients who 
died before 5 years of age. The cause of 
death in our patients and in most of the 
young infants with this abnormality in the 
other series was cardiac failure."* 

Among our patients, some infants with 
ventricular septal defect progressed well if 
their lesions were small, if they avoided se- 
vere respiratory infections, and if other fac- 
tors, as yet unknown, were favorable. On 
the other hand, other infants were seriously 
threatened by cardiac failure in very early life 
and by repeated episodes of pneumonia which 
were associated often with cardiac decom- 
pensation. The growth and physical develop- 
ment were often grossly delayed. If these 
infants survived the first two years of life 
despite serious ventricular defects, often they 
improved surprisingly and gained somewhat 
on their peers in physical development. Their 
cardiac function and exercise tolerance im- 
proved not infrequently without digitaliza- 
tion. During the relatively safe childhood 
period, subacute bacterial endocarditis was 
a danger, but this becomes a greater threat 
with survival to adult life. When they reach 
adult life, these children with ventricular 
septal defect become subject to those factors 
producing left heart strain. As age pro- 
gresses, these patients may be subject to 
hemoptyses and right-sided cardiac decom- 
pensation from persistent or increasing pul- 
monary hypertension and pulmonary vascu- 
lar disease.|| Some patients with ventricular 
septal defect who develop progressive pul- 
monary vascular disease will develop frank 
cyanosis from venoarterial shunting of blood. 
This transition to the Eisenmenger’s syn- 
drome has been a gradual one in our experi- 
ence and has occurred more frequently in the 
children with ventricular septal defects who 
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have marked pulmonary hypertension early 
in life. 

The severity of the symptoms in infancy 
has been related to the location of the ven- 
tricular septal defect,** to its size,’* and to the 
existence of pulmonary hypertension. 

The ventricular defect has been found ap- 
proximately 10 times as frequently in the 
membranous septum as in the muscular sep- 
tum.# Defects in either of these locations 
have produced mild symptoms or, on the 
other hand, have been so severe as to produce 
death in infancy.'* The lesions of the mem- 
branous septum have been more commonly 
associated with severe symptoms. Pulmonary 
hypertension was noted very early in some 
of these infants. Three of our cases of ven- 
tricular septal defect where the diagonsis was 
confirmed by cardiac catheterization before 
8 months of age had extremely high pul- 
monary artery and right ventricular systolic 
pressures which approximated the systemic 
systolic pressures. Despite the severity of 
their symptoms, these patients have survived 
two years after their hospitalization for car- 
diac catheterization, have not become cya- 
notic, and, like many other infants with ven- 
tricular defect, have appeared to be gaining 
ground. Although more than 160 patients 
with the clinical diagnosis of ventricular sep- 
tal defect have been followed by the authors 
in the children’s cardiac clinics associated 
with the Grace-New Haven Community 
Hospital, no deaths have occurred among this 
group in patients over 2 years of age in the 
last seven years. Many cases of cardiac fail- 
ure have been controlled satisfactorily with 
digitalization. 

Because of the great threat of death in 
infancy and early childhood, this has become 
the age for focus of medical management, as 
well as the focus of diagnosis. Certain pa- 
tients in this age range who have shown no 
response to medical treatment may require 
surgery as a life-saving measure. 
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CLINICAL FEATURES OF VENTRICULAR 
SEPTAL DEFECT 


The following characteristics in children 
beyond infancy have proved of aid in the 
diagnosis of ventricular septal defect. 

1, Systolic Murmur.—The quality, intensi- 
ty, and location of the systolic murmur arising 
from the flow of blood through the ventric- 
ular septal defect have remained the most 
important and characteristic features of this 
disorder. This murmur was usually heard 
best in the fourth and fifth left interspaces 
parasternally and was harsh, prolonged, and 
extremely loud. All 20 of our catheterized 
cases of ventricular defect had murmurs of 
this character, and thrills were noted in each 
case. The murmur of ventricular septal de- 
fect was widely transmitted over the pre- 
cordium, to the left chest posteriorly, and at 
times throughout the chest. Although all of 
our severe cases studied by cardiac catheteri- 
zation revealed loud murmurs, many other 
patients with no symptoms also have had very 
loud murmurs, probably from ventricular 
septal defects. 

In marked contrast to the usual cases of 
ventricular septal defect, with arteriovenous 
shunting only and with loud systolic mur- 
murs, several patients with ventricular septal 
defect and peripheral arterial anoxemia 
(Eisenmenger’s syndrome)" proved by car- 
diac catheterization have been observed by 
us to have strikingly quiet left sternal border 
systolic murmurs. The intensity of the sys- 
tolic murmur was considered of some impor- 
tance in the clinical differentiation of ventric- 
ular septal defect with arteriovenous shunting 
from Eisenmenger’s syndrome. The inten- 
sity of the murmurs in the 20 cases of ventric- 
ular septal defect reviewed by the authors, 
a group excluding cases of Eisenmenger’s 
syndrome, did not consistently vary inversely 
with the systolic pressure in the pulmonary 
artery as might have been expected. 

The systolic murmur was common to all 
ventricular septal defects without peripheral 
anoxemia, was the only definite pathologic 
finding in some patients with minor lesions, 
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and was the most important diagnostic fea- 
ture of the disorder. 

2. Heart Sounds.—lf pulmonary hyperten- 
sion was present as in severe cases of ventric- 
ular septal defect, the pulmonary second heart 
sound was markedly accentuated. 


3. Cardiac Impulse.— A forceful apical 
thrust was often felt in cases of ventricular 
septal defect. This thrust may have been from 
an enlarged left ventricle or from the right 
ventricle which contracted strongly against a 
high pulmonary arterial pressure. 

4. Fluoroscopy and X-Ray.—Ventricular 
hypertrophy was commonly noted in the se- 
vere cases. If left ventricular hypertrophy was 
detected, this was of great aid in distinguish- 
ing this condition from atrial septal defect, in 
which the left ventricle was rarely hypertro- 
phied. Ventricular pulsation was often very 
strong and forceful, especially if pulmonary 
hypertension was present. In the severe cases, 
increased pulmonary vascular markings and 
expansile pulsations were frequently noted 
because of the high pulse pressure in the pul- 
monary artery. Nineteen of our 20 catheter- 
ized cases of ventricular septal defect showed 
increased pulmonary vascular markings by 
x-ray and fluoroscopy; 9 of the 20 showed 
fluoroscopic evidence of expansile pulsations 
of the pulmonary vessels. All of these patients 
showed ventricular hypertrophy by x-ray. 
Nineteen of the 20 cases were believed to 
have right ventricular hypertrophy, and 13, 
to have left ventricular hypertrophy. Differ- 
entiation of ventricular enlargement by x-ray 
was worth attempting, but it was particulary 
inaccurate in infants and small children. 

Many of the mild cases of ventricular sep- 
tal defect revealed no cardiac hypertrophy or 
minimal chamber enlargement which couid 
not be differentiated. 

5. Electrocardiogram.—The electrocardio- 
gram quite frequently revealed no frank 
changes suggestive of ventricular hypertro- 
phy, even though fluoroscopic and x-ray evi- 
dence suggested that frank ventricular hyper- 
trophy was present. This may have reflected 
a similar work load for both ventricles and, 
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indeed, in severe cases, electrocardiographic 
evidence of combined ventricular hypertrophy 
was observed. On other occasions, right ven- 
tricular hypertrophy and right incomplete 
bundle-branch block patterns were visualized 
without evidence of left ventricular hyper- 
trophy. 

The finding of left ventricular hypertrophy 
by electrocardiogram, either by itself or in 
conjunction with right ventricular hypertro- 
phy, aided greatly in delineating ventricular 
from atrial septal defects. Complete auriculo- 
ventricular dissociation patterns have not 
been observed in the group of approximately 
160 children with ventricular septal defects 
in our clinics. 

In cases of young severely incapacitated 
acyanotic infants, many of these diagnostic 
features were not so well defined. In these 
cases, the most helpful definitive diagnostic 
features have been the following: 

1. Presence of the very loud harsh systolic 
murmur in the region of the fourth and fifth 
left interspaces parasternally. If this murmur 
was heard best in the fifth interspace para- 
sternally and definitely diminished in inten- 
sity as the stethoscope was moved upward 
along the left sternal border above the fourth 
interspace, the diagnosis of ventricular septal 
defect was most probable. 

2. Presence of a very loud pulmonary 
second sound, indicating pulmonary hyper- 
tension. 

3. Presence of left ventricular hypertrophy 
or of combined ventricular hypertrophy either 
by electrocardiogram or radiologically. 

Without the presence of a typical murmur, 
the diagnosis was very difficult and often it 
was made only after cardiac catheterization 
in the infant age group. 


COURSE OF ATRIAL SEPTAL DEFECT 


Atrial septal defect * as an isolated lesion 
must be separated from the lesions of atrial 
septal defect in association with anomalous 
pulmonary venous drainage into the right 
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atrium 7 and from the anomaly of atrioven- 
tricular canal.t The atrial septal defects must 
also be separated insofar as possible into 
those involving defective closure of the fora- 
men ovale and defects in the septum on the 
one hand and the severer lesion of per- 
sistence of the ostium primum on the other 
hand. In the latter condition a large defect 
of the lower portion of the atrial septum is 
present and the medial leaflet of the mitral 
valve is often deformed. The lesion of atrio- 
ventricular canal involves persistence of the 
ostium primum, but in addition it involves 
defective formation of the mitral and tricus- 
pid valves and a membranous ventricular 
septal defect. In the discussion to follow, 
“atrial septal defect” will be defined as a 
defect of the atrial septum alone. Cases of 
persistence of the ostium primum with right- 
to-left shunting or with mitral valvular 
dysfunction are excluded from this group. 
Because the lesion of persistent ostium pri- 
mum is intermediary between that of isolated 
atrial septal defect and the combined atrial 
and ventricular septai defect of atrioventric- 
ular canal, this lesion will be discussed sep- 
arately in the differential diagnosis. 

Small atrial septal defects may be asympto- 
matic throughout life. An opening of 0.5 cm. 
in diameter permitting free flow of blood from 
left to right atrium might be expected to 
produce symptoms and signs, but the lesions 
causing great difficulty are usually consider- 
ably larger. The size of the mitral valve may 
be important in the degree of shunting from 
left to right atrium. If the mitral valve is 
relatively small or if congenital mitral stenosis 
is present, shunting will be considerable and 
the left ventricle and aorta usually will be 
small, The diminished left heart output may 
be associated with slow growth and the “gra- 
cile habitus.” 

Except in instances of extremely large de- 
fects, those patients under our care with iso- 
lated atrial septal defect were under less 
threat than many of the patients with ven- 
tricular septal defects during infancy. They 
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were subject, however, to repeated episodes 
of pneumonia. The usual absence of pulmon- 
ary hypertension in these cases was a favor- 
able factor. 

Atrial septal defect was at times quite be- 
nign, and such cases often were not referred 
to our clinics until school age. On the other 
hand, patients with atrial septal defect more 
so than those with ventricular septal defect 
have been said to be in danger of developing 
rheumatic endocardial lesions during child- 
hood.§ Patients with marked atrial enlarge- 
ment have been said to be particularly prone 
to develop cardiac irregularities such as atrial 
fibrillation and flutter, although these usually 
do not develop until late childhood or adult 
life. Since patients with atrial septal defects 
usually survive infancy, the diagnosis and 
surgical management can be focused on the 
childhood period. 


CLINICAL FEATURES OF ATRIAL 
SEPTAL DEFECT 


In older children the diagnosis of atrial 
septal defect was not usually difficult, but in 
infants and younger children more difficul- 
ties arose. Those criteria which have been of 
greatest aid to the authors in the diagnosis 
include the following : 

1. Systolic Murmur.—tThe systolic mur- 
mur of atrial septal defect was usually of 
moderate intensity and softer than that of 
ventricular septal defect. It was usually best 
heard in the second and third left interspaces 
parasternally and was often transmitted high 
posteriorly. Because of its similarity to the 
murmur of valvular pulmonary stenosis, this 
murmur has been said to originate from the 
relative pulmonary stenosis caused by the 
increased flow of blood through the normal 
pulmonary valve. A second or third left inter- 
space systolic thrill was present not infre- 
quently and was noted in six of the nine 
cases of atrial septal defect studied by cardiac 
catheterization by us. The absence of a thrill 
was of some diagnostic importance, since this 
rarely occurred in ventricular septal defect, 
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but the subjectivity of palpation of thrills 
must be acknowledged. 

2. Pulse Pressure -—The peripheral pulse 
has been said to be small and the pulse pres- 
sure narrow if hypoplasia of the aorta ex- 
ists.‘’ This sign has not proved of great value 
in children. 

3. Cardiac Impulse-—A slapping cardiac 
impulse was usually noted in cases of atrial 
septal defect, with the point of maximal im- 
pulse within the left border of cardiac dull- 
ness and the apical area. 

4. Heart Sounds.—The pulmonic second 
sound was often widely split and was usually 
of normal intensity. The impurity of the 
sound reflected asynchronous pulmonary 
and aortic valve closure which has been said 
to be caused by asynchronous emptying of 
the large right and small left ventricle.'? Pul- 
monary hypertension, which was unusual in 
children with atrial septal defect, resulted in 
accentuation of Po. 

5. Fluoroscopy and X-Ray.—Findings on 
fluoroscopy have included right ventricular 
hypertrophy, prominence of the pulmonary 
conus, and increase in pulmonary vascular 
markings. All nine of our cases of atrial 
septal defect confirmed by cardiac catheteri- 
zation showed increased pulmonary vascular 
markings ; four showed expansile pulsations ; 
seven had right ventricular hypertrophy by 
x-ray. A small aortic knob or evidence of 
hypoplastic aorta was difficult to evaluate and 
was ascertained only in several of our patients 
in whom large shunts were evident. 

6. Electrocardiogram.—It has become in- 
creasingly apparent that the findings of right 
bundle-branch-block patterns, either com- 
plete or, as is commonest, incomplete, is an 
important diagnostic feature of atrial septal 
defect.|| Incomplete right bundle-branch- 
block or right ventricular hypertrophy pat- 
terns were seen in the great majority of our 
patients diagnosed as having atrial septal de- 
fect and were observed in all of the patients 
studied by cardiac catheterization. Normal 
axis or right axis deviation was usually ob- 
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served. Irregularities of auricular conduction, 
such as auricular flutter and fibrillation, have 
developed in cases of atrial septal defect in 
adults, especially where a small or stenotic 
mitral valve has increased the degree of atrial 
hypertrophy. The only patient below 10 years 
of age among the approximately 80 cases 
of atrial septal defect under observation at 
our cardiac clinics who was observed to de- 
velop auricular fibrillation was receiving a 
digitalis dosage possibly in the toxic range 
and improved when the digitalis dose was 
lowered. 

Instances of progressive cardiac decom- 
pensation and death during infancy due to 
atrial septal defect have been unusual, but 
they have been reported.** No case of this 
type was noted among the 1400 consecutive 
autopsies reviewed by us. As with ventricular 
septal defect, some of the infants with large 
atrial septal defects have improved after sur- 
viving the first two years. 

In contrast to the infants with very large 
atrial septal defects, some of those with a 
small defect appeared normal and had no 
symptoms suggestive of heart disease. The 
diagnosis was not established easily in these 
patients, who often showed moderate systolic 
murmurs in the region of the third left inter- 
space transmitted into the upper left chest 
posteriorly, right incomplete bundle-branch- 
block patterns on electrocardiogram, and 
splitting of the pulmonic second sound as the 
only abnormal findings. 


DIFFERENTIAL DIAGNOSIS 


While we have encountered difficulty in 
differentiating the ventricular and atrial sep- 
tal defects one from another, likewise we have 
had difficulty in clinically distinguishing these 
lesions from other cardiac abnormalities. 

The most difficult lesions to differentiate 
from the isolated septal defects have been (1) 
combined septal defects, including atrioven- 
tricular canal; (2) persistent ostium primum 
with right-to-left shunting of moderate degree 
and deformity of the mitral valve; (3) anom- 
alies of pulmonary venous return to the right 
atrium, and (4) atypical patent ductus arteri- 


ATRIAL AND VENTRICULAR SEPTAL DEFECTS 


osus. Other malformations which have been 
difficult to distinguish from the septal defects 
on occasion have been (5) isolated pul- 
monary stenosis, (6) mitral stenosis, (7) 
valvular aortic stenosis, (8) subendocardial 
fibroelastosis, and (9) some lesions with 
cyanosis in infants. (10) Functional mur- 
murs have been difficult to differentiate from 
the mild septal defects occasionally. 

1. Combined Septal Defects.—Atrial and 
ventricular septal defects have been noted in 
the same patient not infrequently. Two such 
cases were observed in infants dying before 
4 months of age among the 55 autopsies re- 
viewed by us, and another such case was ob- 
served in a child who died recently on our 
cardiac service. The septal defects in these 
patients were separated by intact septum and 
did not represent the lesion of an atrioven- 
tricular canal wherein the tricuspid and mi- 
tral valves are involved in a large septal de- 
fect of the lower atrial and membranous ven- 
tricular septum. Atrioventricular canal has 
produced certain signs, including a very 
harsh long systolic murmur, loudest in the 
third and fourth left interspaces; slight cya- 
nosis at times, and an electrocardiogram with 
left axis deviation or indeterminate axis in 
association with right ventricular hypertro- 
phy, which have aided in the differentiation 
from isolated septal defects. The murmur has 
been more harsh than that of atrial septal 
defect, and its location has been higher at 
times than that of ventricular defect. The 
electrocardiographic picture described has 
not always been present and may be noted 
rarely in cases of ventricular septal defect. 
The combined septal defects have produced 
less specific signs. Where the ventricular 
septal defect was the severer lesion, the signs 
produced obscured the presence of the atrial 
defect. Although we have not observed the 
abnormality where the predominant atrial 
defect obscured a less severe ventricular sep- 
tal defect, this might also occur. With our 
present knowledge we have been unable usu- 
ally to distinguish these combined ventricular 
and atrial septal defects from the isolated le- 
sions clinically. 
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2. Persistent Ostium Primum with Right- 
to-Left Shunting and Deformity of the 
Mitral Valve—This abnormality has pro- 
duced signs similar to those of atrioventric- 
ular canal, including a third and fourth left 
interspace murmur which fills systole, and 
the electrocardiographic picture of left axis 
deviation or indeterminate axis in association 
with right ventricular hypertrophy. As in 
atrioventricular canal, this lesion results from 
a very early developmental abnormality and 
often has been associated with other major 
congenital abnormalities. Persistence of the 
ostium primum where right-to-left shunting 
of blood was minimal and where the mitral 
valve functioned adequately could not be ex- 
cluded from the other forms of atrial septal 
defect. 


3. Anomalies of Pulmonary Venous Re- 
turn into the Right Auricle—The anomalies 
of pulmonary venous return usually have not 
been difficult to differentiate from ventricular 
septal defect, but they have produced a clin- 
ical picture at times indistinguishable from 
atrial septal defect.{ In those patients in 
which anomalous pulmonary venous drainage 
into the right atrium has occurred, atrial 
septal defects frequently have been present. 
Detection of this combination of lesions has 
not been possible without resort to cardiac 
catheterization and dye-dilution techniques. 
When pulmonary venous return has been to 
the superior vena cava, a prominent bulge 
has been observed radiographically in the 
region of the superior vena cava,** producing 
a so-called “snow man” appearance of the 
cardiac contour. We have observed, as have 
others, the presence of a continuous murmur 
in the region of the second right interspace 
in patients with this malformation. 

Complete anomalies of pulmonary venous 
return *? which have been characterized by 
return of all the pulmonary blood to the right 
atrium have been difficult to distinguish from 
large isolated atrial septal defects, especially 
during the infancy period. These lesions 
have been accompanied by the presence of 
atrial septal defects which allow blood to 
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pass from right to left atrium and are asso- 
ciated with anoxemia. Death caused by the 
anomaly of complete pulmonary venous 
drainage into the right circulation has oc- 
curred early in life, usually during the first 
year. Survival beyond this age and the ab- 
sence of cyanosis have argued strongly 
against the presence of this anomaly. 

4. Atypical Patent Ductus Arteriosus.—In 
infancy, patent ductus arteriosus # has been 
featured by a prolonged systolic murmur at 
the base of the heart with no diastolic com- 
ponent. The maximum point of intensity of 
this murmur has often been at a lower point 
than that usually observed in older children. 
Patients with this type of bruit who have 
shown cardiomegaly, increased pulmonary 
vascular markings by x-ray, poor physical 
development, and recurrent respiratory in- 
fections often could not be clinically dis- 
tinguished from patients with severe atrial 
or ventricular septal defects. 

During childhood, atypical murmurs *° 
have been observed in patients with patent 
ductus arteriosus and pulmonary hyperten- 
sion.* These murmurs have been indis- 
tinguishable from the basilar murmurs of 
atrial and ventricular septal defect. Resort 
to cardiac catheterization and retrograde 
aortography has been necessary for diag- 
nosis. The combined malformations of patent 
ductus arteriosus with ventricular septal de- 
fect and patent ductus with atrial septal de- 
fect have been found not infrequently. 

Aorticopulmonary septal defect has simu- 
lated large patent ductus arteriosus ¢ and has 
been difficult to differentiate from the septal 
defects when the continuous murmur was 
absent. 

5. Isolated Pulmonary Stenosis. — The 
most important differential feature between 
isolated pulmonary stenosis and atrial septal 
defect has been the quality and intensity of 
the second sound. We have found that exer- 
cise may accentuate the split, moderately loud 
pulmonic second sound of atrial septal de- 
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fect while not affecting the soft second sound 
of pulmonary stenosis in patients where ques- 
tion has been raised about this important 
differential diagnostic sign. The systolic 
murmur of pulmonary stenosis has been said 
to be transmitted better to the shoulder than 
that of atrial septal defect. 

6. Mitral Stenosis —Because of the fre- 
quency of mitral diastolic murmurs in pa- 
tients with atrial septal defect, this malforma- 
tion has been difficult on rare occasions to 
distinguish from congenital mitral stenosis 
or from rheumatic mitral stenosis. The lesion 
of mitral stenosis, congenital or acquired, has 
been associated with atrial septal defect as 
the Lutembacher syndrome, but in children 
this syndrome has not been very common.’* 

7. Aortic Stenosis.— Congenital aortic 
stenosis, particularly valvular stenosis in in- 
fants, has been difficult to distinguish from 
ventricular septal defect unless maximum in- 
tensity of the aortic murmur can be properly 
localized at the aortic area and upper mid- 
sternum. 

8. Subendocardial Fibroelastosis —Infants 
with this condition.t which primarily in- 
volves the endocardium of the left ventricle 
and may distort the mitral and aortic valves, 
have shown a variety of cardiac murmurs 
and often have developed progressive cardiac 
decompensation. These findings associated 
with electrocardiographic changes which 
have resembled those of left ventricular hy- 
pertrophy have occasionally made differentia- 
tion from ventricular septal defect difficult 
during infancy. 

9. Cyanosis in Infants——Although anox- 
emia has been present, cyanosis was diffi- 
cult to observe in some of the infants with 
the less severe congenital malformations 
with venoarterial shunting. A common 
misdiagnosis during infancy has been that 
of ventricular septal defect for tetralogy of 
Fallot. Demonstration of anoxemia and ap- 
pearance of cyanosis in association with the 
other classical features of tetralogy of Fallot 
has clarified the diagnosis in these patients. 
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10. Functional Murmurs. — During in- 
fancy, functional murmurs have been repeat- 
edly observed by us to have greater intensity 
and harshness and better transmission 
through the infant’s thin chest than the func- 
tional murmurs observed in older children. 
Therefore, the functional murmurs of in- 
fancy have been suggestive of the murmurs 
of atrial and ventricular septal defect. Serial 
observations of these murmurs have revealed 
gradual evolution into the classical functional 
murmurs of childhood or disappearance of 
the murmurs entirely. In our experience the 
commonest functional murmur of childhood 
has been a vibrant, harsh, somewhat hum- 
ming murmur usually maximal in the fourth 
left interspace near the sternum. This mur- 
mur, variable with position and exercise, has 
been transmitted often to the apical region 
and up along the left sternal border to the 
neck. A second less common systolic func- 
tional murmur has been a basilar blowing 
murmur which has often been associated 
with a venous hum. The variability and lack 
of posterior transmission of this latter mur- 
mur has differentiated it from the murmur 
of atrial septal defect. 


LABORATORY DIAGNOSIS BY SPECIAL 
TECHNIQUES 


The techniques of cardiac catheterization. 
dye-dilution curves,** angiocardiography,§ 
and retrograde aortography ** have been 
widely used in an attempt to diagnose arterio- 
venous shunts accurately. 

Cardiac Catheterization—This technique 
has been easily and quite safely carried out in 
adults and older children, but as the younger 
age ranges have been approached the diffi- 
culty and danger have risen. In our experi- 
ence, in infants less than one year of age the 
catheter was best introduced into the saphe- 
nous vein, because the possibility of air em- 
bolism was greater when the introduction 
was made through the other readily accessi- 
ble vein, the external jugular. When the 
catheter was introduced through the saphe- 
nous vein, intracardiac manipulation was dif- 
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ficult at times, and quite often the pulmonary 
artery was not entered readily. On almost 
all occasions, the right ventricle was readily 
sampled, as was the right atrium, the su- 
perior vena cava, and the inferior vena cava. 
The mortality due to cardiac catheterization 
of infants below one year of age has been 
approximately 1.7% in the most experienced 
hands.** 

The diagnosis of a septal defect was made 
in two ways: (1) the catheter was passed 
through the septal defect, or (2) a significant 
increase in oxygen saturation was demon- 
strated with the catheter tip near the arterio- 
venous shunt. 

On occasions, during cardiac catheteriza- 
tions not included in this report, the catheter 
appeared to pass from the right to the left 
atrium when it was actually passing into an 
anomalous pulmonary vein emptying into the 
right atrium. At other times, the catheter was 
passed from right atrium to left via a small 
patent foramen ovale by pushing back the 
valve of the foramen. Therefore, we have 
placed most credence in the demonstration 
of the increment in saturation between vena 
cava and right atrium in the diagnosis of 
atrial septal defect. Passage of the catheter 
tip through a ventricular septal defect into 
the left ventricle was not detected by us in 
the cases reported and has been difficult to 
detect fluoroscopically. Passage into the left 
ventricle and promptly into the aorta was 
readily noted in several patients with Eisen- 
menger’s syndrome, but it was not observed 
in any of the patients with ventricular septal 
defect included in this report. 

With use of these criteria, the diagnosis 
of the particular septal defect could usually 
be made by cardiac catheterization even in 
the infant age group. In certain cases where 
because of technical difficulties not all of the 
desired information was obtained, the diag- 
nosis was still doubtful even after the cardiac 
catheterization. When combined atrial and 
ventricular septal defects were present, the 
defect producing the greater shunt infre- 
quently obscured that producing the lesser. 

Dye-Dilution Curves.—The lesion of ab- 
normality of pulmonary venous return where- 
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in only part of the pulmonary blood was re- 
turned to the right atrium was difficult to 
distinguish by cardiac catheterization from 
atrial septal defect. Often anomalies of pul- 
monary venous return occurred in associa- 
tion with atrial septal defects. From the 
standpoint of circulatory dynamics these 
lesions were quite similar. The use of T-1824 
dye-dilution curves registered by earpiece 
or cuvette oximetry after dye has been intro- 
duced into the right and left pulmonary 
arteries, respectively, has revealed curves 
with different characteristics depending on 
the drainage of the right and left pulmonary 
veins.*® 

The proportion of blood draining from the 
right and left pulmonary veins into the left 
and right auricles can be estimated by this 
technique. In the absence of cyanosis, anom- 
alous pulmonary venous drainage will rarely 
result in a left-to-right shunting of blood 
greater than half the left cardiac output. If 
shunts larger than this are calculated by the 
Fick principle from cardiac catheterization 
data, the presence of an atrial septal defect 
is most likely. 

Swan and co-workers ® have shown also 
that injection of T-1824 into the inferior vena 
cava in many patients with atrial septal de- 
fect will result in appreciable right-to-left 
shunting of blood. Since in infancy the for- 
amen ovale lies opposite to the entry of the 
inferior vena cava, right-to-left shunting 
might be expected, especially in this age 
range when atrial septal defects are present. 
This correlates with our observation that 
slight cyanosis has been occasionally present 
in infants with atrial septal defect who later 
revealed no demonstrable anoxemia. 

Angiocardiography—Lind and Wege- 
lius °° have shown recently that injection of 
radio-opaque dye into the saphenous vein 
under pressure resulted in right-to-left shunt- 
ing of dye-containing blood through atrial 
septal defects. The consistent demonstration 
of this shunting required the use of complex 
rapid-changing x-ray equipment. One might 
have expected that reflux of dye into abnor- 
mal pulmonary veins entering the right 
atrium might also have been demonstrated 
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by this technique. Using a two-per-second 
x-ray changer with rapid dye injection 
through a catheter in the right atrium, we 
have not been able as yet to visualize an atrial 
defect where this probably existed as the 
only lesion. 

The most promising technique for visual- 
ization of abnormalities of pulmonary venous 
return may be the use of angiocardiography 
with separate injections of radio-opaque ma- 
terial through the catheter placed in the right 
and later in the left pulmonary arteries. 

Retrograde Aortography. — Retrograde 
aortography *’ consists of the injection of 
35% iodopyracet (Diodrast) or similar ma- 
terial intra-arterially in such a way that the 
aorta may be outlined on films taken at rapid 
intervals. The aortograms have aided in the 
differential diagnosis of patent ductus and 
the intracardiac septal defects by revealing 
the presence of a patent ductus arteriosus by 
passage of the radio-opaque material from 
the aorta to the pulmonary artery. 


SUMMARY 


The course, clinical features, differential 
diagnosis, and laboratory diagnosis of iso- 
lated ventricular and isolated atrial septal 
defects in infants and children are discussed 
with reference to our experiences. 

Clinical diagnostic criteria for these lesions 
as they are presented in infants and children 
are enumerated. 

Dr. Mary Thornton, Dr. Peter LaForte, Miss 
Dorothy Nixon, Miss Theresa D’Ambrosi, Mrs. 
Augusta Vandervliet, and Miss Norma Neilson 
gave technical assistance in this study. 


No. 3107 Grace-New Haven Community Hospital. 


REFERENCES 

1. Murray, G.: Closure of Defects in Cardiac 
Septa, Ann. Surg. 128:843 (Oct.) 1948. 

2. Swan, H.; Maresh, G.; Johnson, M. E., and 
Warner, G.: The Experimental Creation and 
Closure of Auricular Septal Defects, J. Thoracic 
Surg. 20:542 (Oct.) 1950. 

3. Gross, R. E.; Pomeranz, A. A.; Watkins, E., 
Jr., and Goldsmith, E. J.: Surgical Closure of 
Defects of the Auricular Septum by Use of an Atrial 
Well, New England J. Med. 247:455 (Sept. 25) 


1952. 


VENTRICULAR SEPTAL DEFECTS 


4. Bailey, C. P.; Downing, D. F.; Geckeler, G. 
D.; Likoff, W.; Goldberg, H.; Scott, J. C.; Janton, 
O., and Redondo-Ramirez, H. P.: Congenital In- 
teratrial Communications: Clinical and Surgical 
Considerations with a Description of a New Surgical 
Technique: Atrio-Septo-Pexy, Ann. Int. Med. 37: 
888 (Nov.) 1952. 

5. Gross, R. E.; Watkins, E.; Pomeranz, A. A., 
and Goldsmith, E. I.: A Method for Surgical 
Closure of Interauricular Septal Defects, Surg., 
Gynec. & Obst. 98:1 (Jan.) 1953. 

6. Swan, H.: Surgical Closure of Interauricular 
Septal Defects, J. A. M. A. 151:792 (March 7) 
1953. 

7. Gross, R. E.: 
auricular Septal Defects, J. 
(March 7) 1953. 

8. Bailey, C. P.; Lacy, M. H.; Neptune, W. B.; 
Weller, R.; Arvanitis, C. S., and Karasic, J.: Ex- 
perimental and Clinical Attempts at Correction of 
Interventricular Septal Defects, Ann. Surg. 136: 
919 (Dec.) 1952. 

9. King, H.; Shumacker, H. B., Jr., and Deniz, 
N.: Experimental Surgical Repair of Ventricular 
Septal Defects, Surgery 34:1100 (Dec.) 1953. 

10. Selzer, A.: Defect of the Ventricular Septum: 
Summary of 12 Cases and Review of the Literature, 
Arch. Int. Med. 84:798 ( Nov.) 1949. 

11. Seizer, A., and Laqueur, G. L.: The Eisen- 
menger Complex and Its Relation to the Uncompli- 
cated Defect of the Ventricular Septum: Review of 
35 Autopsied Cases of Eisenmenger’s Complex, In- 
cluding 2 New Cases, A. M. A. Arch. Int. Med. 87: 
218 (Feb.) 1951. 

12. Selzer, A.: Defects of the Cardiac Septums, 
J. A. M. A. 154:129 (Jan. 9) 1954. 

13. Nadas, A. S., and Alimurung, M. M.: Apical 
Diastolic Murmurs in Congenital Heart Disease: 
The Rarity of Lutembacher’s Syndrome, Am. Heart 
J. 43:691 (May) 1952. 

14. Braudo, J. L.; Nadas, A. S.; Rudolph, A. M., 
and Neuhauser, E. B. D.: Atrial Septal Defects in 
Children: A Clinical Study with Special Emphasis 
on Indications for Operative Repair, Pediatrics 14: 
618 (Dec.) 1954. 

15. Roger, H.: Recherches cliniques sur la com- 
munication congénitale des deux coeurs, par inoc- 
clusion du septum interventriculaire, Bull. Acad. 
méd., Paris 8:1074 (Oct. 21) 1879. 

16. Marquis, R. M.: Ventricular Septal Defect in 
Early Childhood, Brit. Heart J. 12:265, 1950. 

17. Wood, P.: Congenital Heart Disease: A Re- 
view of Its Clinical Aspects in the Light of Ex- 
perience Gained by Means of Modern Techniques, 
Brit. M. J. 2:639 (Sept. 16) ; 693 (Sept. 23) 1950. 


222 


Surgical Closure of Inter- 
A. M. A. 151:795 


= 
& 
é 
oy 
4 
4 
£ 


tis 


% A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


18. Engle, M. A.: Ventricular Septal Defect in 
Infancy, Pediatrics 14:16 (July) 1954. 

19. Edwards, J. E.: Symposium on Cardiovascu- 
lar Diseases: Functional Pathology of Congenital 
Cardiac Disease, Pediat. Clin. North America 1: 
13 (Feb.) 1954. 

20. Abbott, M. E.: Atlas of Congenital Cardiac 
Disease, New York, The American Heart Associa- 
tion, 1936. 

21. Wood, P.: Pulmonary Hypertension, Brit. M. 
Bull. 8:348, 1952. 

22. Taussig, H. B.: Congenital Malformations of 
the Heart, London, Oxford University Press, 1948, 
p. 391. 

23. Roesler, H.: Interatrial Septal Defect, Arch. 
Int. Med. 54:339 (Sept.) 1934. 

24. Bedford, D. E.; Papp, C., and Parkinson, J.: 
Atrial Septal Defect, Brit. Heart J. 3:37, 1941. 

25. Burrett, J. B., and White, P. D.: Large Inter- 
auricular Septal Defect with Particular Reference 


35. Disenhouse, R. B.; Anderson, R. C.; Adams, 
P., Jr.; Novick, R.; Jorgens, J., and Levin, B.: 
Atrial Septal Defect in Infants and Children, J. 
Pediat. 44:269 (March) 1954. 

36. Snellen, H. A., and Albers, F. H.: The 
Clinical Diagnosis of Anomalous Pulmonary Ven- 
ous Drainage, Circulation 6:801 (Dec.) 1952. 

37. Keith, J. D.; Rowe, R. D.; Vlad, P., and 
O’Hanley, J. H.: Complete Anomalous Pulmonary 
Venous Drainage, Am. J. Med. 16:23 (Jan.) 1954. 

38. Zeigler, R. F.: The Importance of Patent 
Ductus Arteriosus in Infants, Am. Heart J. 48:553 
(April) 1952. 

39. Lyon, R. A., and Kaplan, S.: Patent Ductus 
Arteriosus in Infancy, Pediatrics 18:357 (April) 
1954. 

40. Dammann, J. F., Jr., and Sell, C. G. R.: 
Patent Ductus Arteriosus in the Absence of a 
Continuous Murmur, Circulation 6:110 (July) 1952. 

41. Chapman, C. B., and Robbins, S. L.: Patent 
Ductus Arteriosus with Pulmonary Vascular Scler- 


+ to Diagnosis and Longevity: Report of 2 Cases, Am. sis and Cyanosis, Am. Int. Med. 21:312 (Aug.) 
. J. M. Se. 208:355 (March) 1945. 1944. 
- 26. Cosby, R. S., and Griffith, G. C.: Interatrial 42. Johnson, R. E.; Wermer, P.; Kuschner, M., 


Septal Defect, Am. Heart J. 38:80 (July) 1949. 

27. Brody, H.: Drainage of the Pulmonary Veins 
into the Right Side of the Heart, Arch. Path. 33: 
221 (Feb.) 1942. 

28. Smith, J. C.: Anomalous Pulmonary Veins, 
Am. Heart J. 41:561 (April) 1951. 

29. Healey, J. E., Jr.: An Anatomic Survey of 
Anomalous Pulmonary Veins: Their Clinical Sig- 
nificance, J. Thoracic Surg. 23:433 (May) 1952. 

30. Rogers, H. M., and Edwards, J. E.: Incom- 
plete Division of the Atrioventricular Canal with 
Patent Interatrial Foramen Primum (Persistent 
Common Atrioventricular Ostium): Report of 5 
Cases and Review of the Literature, Am. Heart J. 
36:28 (July) 1948. 

31. Rogers, H. M., and Rudolph, C. C.: Persistent 
Common Atrioventricular Canal, Am. Heart J. 45: 
623 (April) 1953. 

32. Durlacher, S. H., and Beyer, E. C.: The 
Incidence of Rheumatic Heart Disease in Individ- 
uals with Congenital Malformations of the Heart, 
Am. J. Path. 24:705 (June) 1948. 

33. Gelfman, R., and Levine, S. A.: The Inci- 
dence of Acute and Subacute Bacterial Endocardi- 
tis in Congenital Heart Disease, Am. J. M. Sc. 
204:324 (Sept.) 1942. 

34. Taussig, H. B.; Harvey, A. M., and Follis, 
R. H., Jr.: The Clinical and Pathological Findings 
in Interauricular Septal Defects: A Report of 4 
Cases, Bull. Johns Hopkins Hosp. 63:61 (Aug.) 
1938. 


222 


and Cournand, A.: Intermittent Reversal of Flow 
in a Case of Patent Ductus Arteriosus: A Physio- 
logic Study with Autopsy Findings, Circulation 
1:1293 (June) 1950. 

43. Myers, G. S.; Scannell, J. G.; Wyman, 
S. M.; Dimond, E. G., and Hurst, J. W.: Atypical 
Patent Ductus Arteriosus with Absence of the 
Usual Aortic-Pulmonary Pressure Gradient and of 
the Characteristic Murmur, Am. Heart J. 41:819 
(June) 1951. 

44. Bothwell, T. H.; Van Lingen, B.; Whid- 
borne, J.; Kaye, J.; McGregor, M., and Elliott, 
G. A.: Patent Ductus Arteriosus with Partial 
Reversal of Shunt: A Study of 2 Cases, Am. Heart 
J. 44:360 (Sept.) 1952. 

45. Hultgren, H.; Selzer, A.; Purdy, A.; 
Holman, E., and Gerbode, F.: The Syndrome of 
Patent Ductus Arteriosus with Pulmonary Hyper- 
tension, Circulation 8:15 (July) 1953. 

46. Dammann, J. F., Jr.; Berthrong, M., and 
Bing, R. J.: Reverse Ductus: A Presentation of 
the Syndrome of Patency of the Ductus Arteriosus 
with Pulmonary Hypertension and a Shunting of 
Blood Flow from Pulmonary Artery to Aorta, 
Bull. Johns Hopkins Hosp. 92:128 (Feb.) 1953. 

47. Dadds, J. H., and Hoyle, C.: Congenital 
Aortic Septal Defect, Brit. Heart J. 11:390, 1949. 

48. Spencer, H., and Dworken, H. J.: Congenital 
Aortic Septal Defect with Communication Be- 
tween Aorta and Pulmonary Artery: Case Report 
and Review of Literature, Circulation 2:880 (Dec.) 
1950. 


‘ 
wey 7 


DIAGNOSIS OF ATRIAL AND VENTRICULAR SEPTAL DEFECTS 


49. Adams, F. H.; Diehl, A.; Jorgens, J., and 
Veasy, L. G.: Right Heart Catheterization in 
Patent Ductus Arteriosus and Aortico-Pulmonary 
Septal Defect, J. Pediat. 40:49 (Jan.) 1952. 

50. Gross, P.: Concept of Fetal Endocarditis: 
A General Review with Report of an Illustrative 
Case, Arch. Path. 31:163 (Feb.) 1941. 

51. Cosgrove, G. E., Jr. and Kaump, D. H.: 
Endocardial Sclerosis in Infants and Children, Am. 
J. Clin. Path. 16:322 (May) 1946. 

52. Prior, J. T., and Wyatt, T. C.: Endocardial 
Fibro-Elastosis: A Study of 8 Cases, Am. J. Path. 
26:969 (Nov.) 1950. 

53. Edwards, J. E.: Congenital Malformations 
of the Heart and Great Vessels, in Gould, S. E., 
Editor: Pathology of the Heart, Springfield, IIl., 
Charles C Thomas, Publisher, 1953, pp. 266-503. 

54. Nicholson, J. W., II1; Burchell, H. B., and 
Wood, E. H.: A Method for the Continuous 
Recording of Evans Blue Dye Curves in Arterial 
Blood, and Its Application to the Diagnosis of 
Cardiovascular Abnormalities, J. Lab. & Clin. Med. 
37:353 (March) 1951. 


55. Lind, J., and Wegelius, C.: Atrial Septal 
Defects in Children: An Angiocardiographic 
Study, Circulation 7:819 (June) 1953. 

56. Keith, J. D.: Symposium on Cardiovascular 
Diseases: Angiocardiography in Infants and Chil- 
dren, Pediat. Clin. North America 1:73 (Feb.) 
1954. 

57. Keith, J. D., and Forsyth, C.: Aortography 
in Infants, Circulation 2:907 (Dec.) 1950. 

58. Zeigler, R. F.: Symposium on Cardiovascular 
Diseases: Clinical Cardiac Catheterization in In- 
fants and Children, Pediat. Clin. North America 
1:93 (Feb.) 1954. 

59. Swan, H. J. C.; Burchell, H. B., and Wood, 
E. H.: Differential Diagnosis at Cardiac Catheter- 
ization of Anomalous Pulmonary Venous Drainage 
Related to Atrial Septal Defects or Abnormal 
Venous Connections, Proc. Staff Meet., Mayo Clin. 
28:452 (Aug. 26) 1953. 

60. Swan, H. J. C.; Burchell, H. B., and Wood, 
E. H.: The Presence of Venoarterial Shunts in 
Patients with Interatrial Communications, Circu- 
lation 10:705 (Nov.) 1954. 


> 
Pa 
7 
Az. 
rie 
Wy 
4 
é 


Correspondence 


OVERDOSAGE OF VITAMIN K ‘ 


To the Editor: A warning needs to be given to pediatricians and obstetricians about using 
unduly large doses of any water-soluble vitamin K preparation in premature infants. Communi- 
cations (appearing in Letters to the Editor, Lancet 1:669 [March 26]; 819 [April 16] 1955) 
report fatal hemolytic anemia occurring in two small series of infants. The vitamin K was 
given in one or more doses of 10 mg. to these premature infants. No evidence of blood-group 


y incompatibility or Rh-factor problem was found. 
hy A further report appeared (Letters to the Editor, Lancet 1:819 [April 16] 1955) in sub- 
. stantiation of the hemolytic effect of very large doses (100 mg/kg.) of water-soluble vitamin K 


given to rats. This hemolysis occurred only in rats deprived of vitamin E. It is known (Rose, 
C. S., and Gyérgy, P.: Blood §:1062 [Nov.] 1950) that vitamin E deficiency in rats leads to 
% abnormaly great hemolytic tendency. Recent work, as yet unpublished, has confirmed this for 
adult humans. It has been reported (Dju, M. Y.; Mason, K. E., and Filer, L. J., Jr.: Etudes 
néo-natal. 1:49 [Sept.] 1952) that the human fetus and infant tend to have small amounts 

: of vitamin E in tissues. 
The dose of vitamin K which is adequate when given antepartum for prevention of hemor- 
rhagic disease in the newborn is usually thought to be 1 mg. Parenteral administration of 
5 mg. to infants has had wide use and without hazard being reported, even in premature infants 
(Letters to the Editor, Lancet 1:819 [April 16] 1955). Too frequently, physicians have assumed 
that great overdosage of vitamins is innocuous. This is unwise, especially so far as parenteral 
administration of thiamine or nicotinic acid (niacin) is concerned. The recent reports draw 
attention to upper limits for water-soluble vitamin K, at least in premature infants. There is 
no reason to fear harm from the long-established dosage range up to 5 mg. Neither is there 
any reason to use a much larger dosage. No unfavorable reports have appeared concerning oral 


use of the water-soluble vitamin K. 
ELMER L. SEVERINGHAUS, M.D. 


Nutley, N. J. 
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Abstracts from Current Literature 


Metabolism; Infant Feeding; Milk and Other Foods 


PaTHOLOGIC CHANGES ASSOCIATED WITH THE USE oF Soptum ETHYLENE DIAMINE TETRA- 
ACETATE IN THE TREATMENT OF HypercaLcemia. H. R. Duprey, A. C. Rice, A. 
ScHILuinG, and W. H. Baker, New England J. Med. 252:331 (March 3) 1955. 


Two cases of hypercalcemia treated with sodium ethylenediamine-tetraacetate are described. 
One patient was a woman dying with osteolytic metastases, and the other a child with acute 
hypercalcemia after vitamin D therapy. 

In both cases there was the same combination of three unexpected findings at autopsy: severe 
damage to the renal tubules, engorgement of the reticuloendothelial cells with coarse eosinophilic 
granules, and hemorrhagic manifestations. 

Reason is given for thinking that these lesions may have been due to the administration of 
the drug. The clinical use of sodium and calcium ethylenediamine-tetraacetate is discussed. 


From THE AuTHORS’ SUMMARY. 


ALIMENTARY NITRATE METHEMOGLOBINEMIA IN Earty InFancy. T. Bop6é, Monatsschr. 
Kinderh. 103:8-12 (Jan.) 1955. 

The author reported seven cases of methemoglobinemia in infants ranging in ages from 
2 to 10 weeks. Clinical findings consisted of cyanosis, tachycardia, diarrhea, and marked irri- 
tability. All patients had been receiving well water as part of their fluid intake (either in the 
preparation of their formulas or with tea). Nitrate content of the well water ranged from 56 
to 1100 mg/liter. Photometric study of the blood was performed in six patients and was positive 
for methemoglobin in every instance. Arterial oxygen saturation studies performed in three 
infants were 50%, 59%, and 65%. 

Duodenal contents of these infants were examined and revealed nitrate-splitting (nitrite- 
forming) coliform bacteria in all cases except one. Gastric contents were examined for pH in 
six cases, which was found to be 5.00 in three instances, 2.5, 3.5, and 4.5 in the remaining cases. 

Treatment with 1% methylene blue solution (1 mg/kg.), either intravenously or rectally, 
cleared the cyanosis within 20-30 minutes in all patients, and there were no deaths in this series. 

It was concluded that hemoglobin of young infants was easily oxidized and that when infants 
are receiving water with a high nitrate content, they are prone to develop methemoglobinemia, 
as nitrate-splitting (nitrite-forming) coliform organisms are present in the gastrointestinal tract. 


HARTENSTEIN, Syracuse, N. Y. 


AMINOACIDURIA IN TUBERCULOUS CHILDREN AND ADOLESCENTS. HeEINz KLEINBAUM, 
Monatsschr. Kinderh. 103:26-28 (Jan.) 1955. 


Urinary paper chromatography of healthy and tuberculous children revealed the following 
findings : 

1. Normal children excreted a variety of amino acids in varying amounts. 

2. Every patient with skeletal tuberculosis excreted valine, whereas only 15% of healthy 
controls excreted valine. 

3. Arginine and threonine were never found in normal children. 

4. Children with chronic pulmonary tuberculosis with cavitation excreted valine and arginine 
in large amounts. 

5. This was thought to be characteristic of the increased protein breakdown which is present 
in chronic tuberculosis. 

6. It was postulated that arginine may be poorly reabsorbed by the renal tubules in the 


presence of increased blood amino acid levels. Hartenstern, Syracuse, N. Y. 
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Prematurity and Congenital Deformities 
LeprecHAUNISM. W. L. Dononve and Irene Ucnipa, J. Pediat. 45:505-519 (Nov.) 1954. 


Donohue and Uchida report the case of two baby girls in the same family born with the little 
wizened hairy look of leprechauns. Their Anglo-Saxon parents are first cousins once removed 
and apparently healthy. The first leprechaun was their firstborn, then there were two successive 
pregnancies that ended in abortion, then a girl, and after her a boy, both perfectly normal. After 
the boy there was a pregnancy that ended in miscarriage and then, the seventh pregnancy, 
another leprechaun. 

These two infants were small, about the size of a seven-month fetus—the mother said that 
they seemed to stop growing after the seventh month of pregnancy. Both showed hypertrophy 
of the breast and clitoris. Both developed subcutaneous abscesses, and both died under the age 
of 3 months. 

Autopsy findings were similar. There was hyperplasia in the ovaries and pancreas and pos- 
sibly the thymus and pituitary. There was hypertrophy and calcinosis of the kidneys. The 
adrenals were normal. But there were abnormal deposits of glycogen and iron in the liver. 

The authors suggest that the syndrome is probably the homozygous combination of a rare 
recessive gene facilitated by the consanguinity of the parents. 

It is a pity that there must be leprechauns like this but, if they must be, it is only right 
and proper that a Donohue should be the one to describe them. 


Macpona_p, Pittsburgh. 


Tue Errect or CospaLt AND [RON SALTS ON THE ANAEMIA OF PREMATURITY. B. L. CoLes 
and Ursuta James, Arch. Dis. Childhood 29:85 (April) 1954. 


Cobalt appears to be of value in the prevention of the early anemia of premature infants, and 
if iron is administered simultaneously the risk of an iron deficiency anemia developing from 
the fourth month onward is considerably reduced. Cobalt has no toxic effects and no unfavorable 
influence on the weight gain in the dosage employed. The mode of action is uncertain, but two 
possibilities seem likely: (1) a direct action on the erythropoietic tissue in the marrow; (2) 
a possible catalytic action enabling available iron to be utilized more readily for hemoglobin 


synthesis. Ketty, Milwaukee. 


Tue VALuE oF Human MiLK COMPARED WITH OTHER FEEDS FOR PREMATURE INFANTS. 
V. Mary Crosse, Evetyn M. Hicxmans, Betry E. Howartn, and Joan AUBREY, 
Arch, Dis. Childhood 29:178 (June) 1954. 


The authors cannot subscribe to the opinion of those who state that human milk is unsuitable 
or inferior for premature babies. It is the food which is best tolerated by the smallest babies 
during the first few weeks of life and by sick premature babies. The return to the birth weight 
is not prolonged, and the subsequent weight curves run parallel to the in utero curve if sufficient 
calories are given (60 per lb. [450 gm.] daily). There is no evidence to show that anemia or 
hypoproteinemia are commoner among infants fed on human milk than on high-protein diets. 
The incidence of infection and mortality are lowest among those fed on this natural food. 

There is no doubt that the half-skimmed dried milk mixture produces a more rapid gain in 
weight during the first six to eight weeks of life, but there is good reason to believe that this 
is mainly due to increased water retention and not true growth. If human milk cannot be 
obtained, half-skimmed dried milk is a fairly good substitute. Karty. Miteauhes. 


APHONIA IN CONGENITAL ANOMALIES. Otto TeEzNeR, Ann. pediat. 183:332 (Dec.) 1954. 


Aphonia was observed during crying in three newborn babies with congenital heart ano- 
malies of various types. This is due to a paresis of the left recurrent nerve. Aphonia observed 
in newborn children during crying should draw attention to the presence of a possible vitium = 


cordis. From THE AuTHOR’s SUMMARY. 


EtroLocy, PATHOGENESIS AND PROPHYLAXIS OF RETROLENTAL FispropLasiA. T. BREHME, 
Schweiz. med. Wchnschr. 85:302 (March 26) 1955. 


It is recognized that a too high concentration of O. over a long period of time in the 
incubator is the main factor in the initiation of retrolental fibroplasia. The retina is distinguished 
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by a high anaerobic glycolysis, which is inhibited by exposing the premature infant to high O, 
concentration. A contraction of the arterial vessels of the retina not yet completely vascularized 
in premature infants below 1900 gm. is the response to the hyperoxia which is the first stage of 
retrolental fibroplasia. This contraction interferes with the nutrition of the retina and so with its 
further development. On return to normal atmosphere, a primitive nondifferentiated vasculariza- 
tion with formation of connective tissue takes place as second and third phases of the disease as 
relative hypoxic retinopathy with disturbance of the usual development of the retina. Retro- 
lental fibroplasia can be prevented by drastic reduction of O, in the incubator. 


AMBERG, Rochester, Minn. 


PREMATURITY AT PROVINCIAL MATERNITY HospritaL IN BARCELONA. ELISARDO MARTINEZ 
Carmona, Rev. espafi. pediat. 10:15-26 (Jan.-Feb.) 1954. 


A study of the causes and contributing factors of prematurity in the Maternity Hospital at 
Barcelona was made. There were 2162 cases among 27,911 births. The etiology of prematurity 
was known in 50.22% of the cases. Total mortality was 28.02%. 

This study was made on all cases from 1916 to 1952; the percentage of premature births in 
: 1916 was 12.1%. In 1952 it was 9.2%, a fall in rate which the author does not consider sig- 
nificant. 

The age of the mother, number of children of the mother, her health, incidence of twins, 
congenital defects of children, and weight of babies are among the factors studied. 


ALLEN, Santa Fe, N. Mex. 


SomE AsPECTs OF PREMATURITY AND THE METHODS OF PREVENTION. J. L. Mata CARREROS, 
Rev. espafi. pediat. 10:45-64 (Jan.-Feb.) 1954. 


The author first discusses the medical problem related to premature infants then outlines 
a prevention program which includes (1) education, both medical and for the general public; 
(2) more careful statistical studies ; (3) research in medical centers, especially in the departments 
of obstetrics and pediatrics; (4) prophylaxis; (5) coordination of all services, such as public 
health, civil registry, medical colleges, and private hospitals; (6) assistance or welfare organiza- 


tions. ALLEN, Santa Fe, N. Mex. 


ARTIFICIAL HIBERNATION: Its APPLICATION IN THE PREMATURE. JORGE BEATO NUNEZ, 
Rene Montero, and Carros M. Montatvo, Arch. med. inf. 23:285 (Oct.-Dec.) 1954. 


Artificial hibernation, a procedure conceived by Laborit and Huguenar, of Paris, is a 
pharmacodynamic procedure which, by the combination of several vegetativolytic drugs, aims 
at obtaining controlled inhibition of the neurovegetative system, and thereby a weakening or 
reduction of homeostatic reactions. 

By avoiding the organic reaction to aggresion, through vegetative disconnection, we try to 
spare the energy of the patient in order to prevent exhaustion, while employing any therapeutic 
measures desired at this time. 

Thus, neurovegetative disruption is achieved by the use of a series of derivatives of pheno- 
thiazine, which, by the order of their efficacy, are Largectil, Fenergan, and Dipareol. All of 
these are, at the same time, acteylcholinolytic, sympatholytic, and histaminolytic, while each 
shows a predominance of one of these effects. Moreover, Largectil has some effect on the 
diencephalon and, according to some authors, inhibits the impulses from the cerebral cortex to 
the diencephalon. 

’ After the disconnection of the neurovegetative system, general refrigeration may be employed 
for the purpose 6f reducing cell combustion. In an individual whose homeostatic reactions are 
inhibited by the interruption of the neurovegetative pathway, low temperatures will lose their 
aggressiveness under normal conditions, and are, on the contrary, liable to exert a favorable 
action by impeding tissue anoxia, the main cause of shock. 

Artificial hibernation is no etiological treatment, but it is a most valuable means for facili- 
tating a procedure for slowing down the evolution of a pathologic condition, thus procuring 
some rest, which will permit the organism to economize its resources while the decisive 
fight with the disease is being organized, in which our whole modern therapeutic arsenal is used. 

The neurovegetative system of the premature child is not developed sufficiently for main- 
taining homeostasis when exposed to the inevitable aggressions from outside, therefore its 
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efforts to maintain, at the same time, thermogenesis, tissue vitality, and growth suggest an 
exaggeration of its metabolic activity, liable to lead to exhaustion of its resources. When con- 
sidering the spontaneous hypothermia of premature infants as a physiologically defensive attitude, 
directed against the crisis of birth and the adaptation to life, to air, and, in view of their chronic 
anoxia, to artificial hibernation, in the treatment of these infants, according to the concepts of 


Laborit, it is particularly indicated. 


CRANIOTABES IN PREMATURE INFANTS. W. JUNG, Monatsschr. Kinderh. 102:224-227 (Apri!) 
1954. 


One hundred fifteen premature infants, ranging in birth weights from 1080 to 2400 gm., were 
divided into four groups. 
Patients in Group I received weak continuous ultraviolet irradiation and 600 to 4000 units 
of vitamin Dz in emulsion daily. Of the 36 patients in this group, 26 developed craniotabes. ° 
Patients in Group II received stronger ultraviolet irradiation and 6000 units of vitamin D, 
emulsion daily in five divided doses. None of the 36 patients in this group developed craniotabes. 
Patients in Group III received the same strength ultraviolet irradiation as those in Group . 
II and 6000 units of vitamin D, emulsion in three divided doses daily. Of the 18 children in this 
group, 5 developed craniotabes. 
Patients in Group IV did not receive any vitamin D preparation but only strong ultraviolet 
irradiation. Of the 25 patients in this group five developed craniotabes. 


The author concluded that a combination of ultraviolet irradiation and prolonged daily 
vitamin D administration prevents the development of craniotabes. It was, furthermore, clear 
that craniotabes in premature infants represents a sign of rickets. 


HARTENSTEIN, Syracuse, N. Y. 


INTRAUTERINE INFECTION OF THE Fetus. C. B. F. DAamen, Nederl. tijdschr. geneesk. 
98:666 (March 13) 1954. 


In 255 infants who died perinatally, the umbilicus was examined for signs of infection. As 
could be expected, a slight inflammatory reaction with leucocytes as a sign of the demarcation 
of the umbilicus was found in 43 of 49 infants who had lived for longer than one day. The 
reaction with leucocytes, however, was also seen in 17 of 81 stillborn infants. In this latter group 
of infants other signs of infection were also found: pneumonia seven times, membranitis in the 
placenta six times. This membranitis is most probably caused by infection of the fetus. At least 
in 9 of these 17 cases the membranes had ruptured longer than 24 hours before the birth of 
the child. Six times the mother herself showed signs of infection. It is improbable that the 
above-mentioned reaction of leucocytes is caused by intrauterine anoxemia, because of the 
fact that so often in cases of anoxemia no reaction appears. It is advised to give antibiotics 
prophyiactically in case of premature rupture of the membranes. 


VAN CREVELD, Amsterdam. 


Acute Contagious Diseases 


SINGLE APPROACH TO STREPTOCOCCIC PropHyLAxiIs. Rosert A. TIDWELL, Northwest 
Med. 54:467 (May) 1955. 


The author presents the results of a small controlled study carried out in the home to deter- 
mine the efficacy of a long-term prophylactic program using daily oral doses of benzathine : 
penicillin for control of streptococcal upper respiratory infections in rheumatic and cardiac 


patients and in their family contacts. The results were most favorable. pp reR Seattle 


VACCINATION AGAINST SMALLPOX AND FOLLOWING PoLioMyYELitis. R. SIeGERT, Schweiz. 


med. Wehnschr. 85:329 (April 2) 1955. 
Revaccination against smallpox was performed on 330 twelve-year-old children, shortly 
before the beginning of a wave of poliomyelitis. Two children acquired poliomyelitis on the 
3lst and 33d days, and one on the 54th day, all with severe paralytic manifestations. In three 
cases the left arm, which had been used for vaccination, was not affected, and in the fourth case 
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the transitory paralysis was less severe in the left arm than the other extremities. The frequency 
of poliomyelitis in the vaccinated children was not beyond that of nonvaccinated children. 
It is not possible to establish a relationship between the poliomyelitis and the preceding 


revaccimation. AMBERG, Rochester, Minn. 


FUNDAMENTAL CONSIDERATIONS WITH REGARD TO THE AcTIVs IMMUNIZATION AGAINST 
Potiomyetitis. R. Haas, W. KELLER, and W. KikuTH, -utsche med. Wchnschr. 80:273 
(Feb. 25) 1955. 

This paper reviews the problem of immuruzation against poliom;elitis with attenuated virus, 
including oral administration and the procedure of Salk, stressing the testing of the vaccine 
prepared by the Benring Laboratory. More than 1000 persons, including over 500 children have 
been vaccinated. The vaccination was tolerated very well Ampere, Rochester, Minn. 


Tue Picrure or HERPANGINA. A. WrinpoRFER and H. Scuricker, Deutsche 
med. Wehnschr. 80:369 (March 18) 1955. 


The disease starts acutely with high fever, and occasionally convulsions occur. The general 
symptoms are those of an acute infection. Pain on deglutition points to the important herpes-like 
lesions in the posterior part of the buccal cavity. The duration is five days, the fever lasting 
one to four days. The disease is seen preponderantly in children. In a period of four years, 14 
boys and 19 girls were observed. Of these, 11 were infants below 1 year of age and 11 were 
1 to 3 years of age. The fever varied between 38.5 and 40 C (101.3 and 104 F). The blood 
picture is not characteristic. One child with symptoms of meningitis had normal spinal fluid. 
Recurrences were seen in three instances three to five weeks after the first attack. In a 
2-year-old boy, a Coxsackie virus could be demonstrated on animal inoculation. In nine other 
cases this was not possible. Four of 16 serological examinations showed titer of over 1: 16 with 
Type As. A titer of 1:10 is regarded as proof. The serological test requires some time to 
become positive. The differential diagnosis is discussed. Coxsackie virus A is held responsible 
for this disease, while Virus B is responsible for Bornholm disease. Herpangina is regarded as 
a disease entity which can occur in connection with other infectious diseases, such as exanthema 
subitum, measles, bronchopneumonia, and scarlet fever. The prognosis is good, but exceptions 


seem possible. There is no specific therapy. Ameena. Rochester, Minn. 


TREATMENT OF CHILDHOOD TUBERCULOSIS WITH IsoNIAzID. W. PLETTENBERG, Deutsche 
med. Wehnschr. 80:376 (March 18) 1955. 


Isoniazid was used in 182 cases of tuberculosis in a children’s clinic. It is usually given in 
combination with other tuberculostatic drugs, mainly streptomycin. So far no case of tuberculous 
meningitis treated with this combination has relapsed. The same combination was given in 
cases of miliary tuberculosis and replaced after 30 days by paraaminosalicylic acid. Eight 
children 10-14 years of age had lung cavities. Here, in addition to the combined treatment, 
pneumothorax and operative measures are to be used. It seems that x-ray density of whole lobes 
with presence of tubercle bacilli in the fasting stomach juice has become more frequent since 
institution of the combined therapy. These densities clear up better without than with tuberculo- 


static therapy. AMBERG, Rochester, Minn. 


OXYTETRACYCLINE (TERRAMYCIN) IN THE TREATMENT OF OsTEOMYELITIS. F. WEBER, Med. 
Klin. 50:669 (April 15) 1955. 


Acute cases of osteomyelitis in 23 children 6-14 years of age were treated with oxytetra- 
cycline (Terramycin) administered intravenously and by mouth. Of the 23 cases, 11 were 
admitted between the second and fourth days of the disease. Treatment was started immediately, 
without waiting for identification of the causative organism or for determination of their 

. resistance. All of these 11 cases recovered without complication. In addition to the oxytetra- 
cycline treatment, the diseased extremities were placed at absolute rest, and blood transfusions 
were given to the more severely ill. Twelve cases were admitted between the 7th and 10th 
days of the disease, when all had a subperiosteal abscess. The acute symptoms were also 
controlled with oxytetracycline, given as above, but also used locally on surgery. In only two 
cases oxytetracycline had to be stopped on account of diarrhea. 


AmBERG, Rochester, Minn. 
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PRENATAL Diseases ILLUSTRATED BY Four ExampLes. O. THALHAMMER, Wien. klin. 
Wehnschr. 67:68 (Jan. 28) 1955. 


Four cases are given to illustrate the influence of hunger, possible vitamin B: deficiency, 
quinine, and toxoplasmosis acting on the mother in early stages of pregnancy and on the children. 


AMBERG, Rochester, Minn. 


Acute Infectious Diseases 


Tue Epipemro.ocy or Potiomye.itis: A Stupy oF AN OuTBREAK IN Payson, Uran, 1951. 
Pau. F. Wenrte, California Med. 82:314 (April) 1955. 
In an unusually intense and severe outbreak of poliomyelitis, close personal contact, either 
directly or through intermediaries, with persons with poliomyelitis appeared to be the only 
significant factor common to the majority of the cases studied. 


Pryor, Redwood City, Calif. 


TREATMENT OF Favism witH Cortisone. ArNotp H. Becker, J. A. M. A. 155:1158 
(July 24) 1954. 


In a case of favism in a 2-year-old boy, the eighth case to be reported in the American 
Kterature, the use of cortisone proved to be an effective therapeutic measure. 


Evanston, III. 


CuraRE “HIBERNATION” AND ARTIFICIAL RESPIRATION OVER SEVERAL WEEKS IN THE 
TREATMENT OF A SEVERE TETANUS. E. Rossi, A. BopmMer, M. Betrex, A. BUHLMANN, 
P. LusHsINGER and K. Grar, Schweiz. med. Wchnschr. 84:1329 (Nov. 27) 1954. 


The patient, a 13-year-old girl, started with symptoms of tetanus six days following a trauma. 
Curare was given to reduce stiffness and cramps. Gangioplegica (a mixture of Dolosal, Lar- 
gactil and Phenergan) served as aid to “hibernation” on two days, together with cold, to abate 
a fever of about 40 to 38 C (104 to 100.4 F), aside from the sedative effect. Prolonged artificial 
respiration with tracheotomy was given, and tetanus antiserum, Pantopon, antibiotics, vitamins, 
and blood and plasma transfusions were given, and nutrition was maintained by gavage. The 


patient recovered. AMBERG, Rochester, Minn. 


Recent THOUGHTS REGARDING RHEUMATIC F. DE MATTEIS, Minerva pediat. 6:845 
(Nov. 15) 1954. 

In rheumatic fever, a disproteinemic state exists with colloid lability and both a tendency for 
intravascular aggregation and an increased viscosity of the red blood cells. Heparin is of thera- 
peutic value in rheumatic fever by reason of a dispersive, antiexudative, and anticoagulative 
action, as well as its giving effects similar to that given by corticotropin (ACTH). 


Hicerns, Boston. 


IMPORTANCE OF THE RaApip IDENTIFICATION OF THE VIRUS OF INFLUENZA. A. CURBELO 
and V. Marguez, Arch. med. inf. 23:337 (Oct.-Dec.) 1954. 


The authors describe in a simple, brief, and clear form the means of rapid and sure identifi- 
cation of the virus of influenza. They feel that this may be achieved by any medical laboratory 
clinician, who need not be a specialist in virology. They also stress the importance which this 
type of diagnosis has for public health. From THE AuTHORS’ SUMMARY. 


Cat-ScratcH DIsEASE WITH FaTtaL OutTcoME. SIEGFRIED GRAEFF, Monatsschr. Kinderh. 
102: 232-237 (April) 1954. 

The author reported the case of a 2)4-year-old boy with cat-scratch disease which terminated 
fatally. No evidence or history of actual scratching by the cat was obtained, but it was ascer- 
tained that the patient lived in intimate contact with the animal (frequent kissing, etc.). 

Significant autopsy findings were those of an acute infection with a primary complex in 
Waldeyer’s pharyngeal ring and regional lymph node involvement. 
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The term “felinosis” was proposed as a better term than cat-scratch disease, as actual 
scratching by the cat is not necessary for the transmission of the disease. 


HARTENSTEIN, Syracuse, N. Y. 


SEGMENTAL X-Ray EXAMINATION OF THE CHEST IN Pertussis. R. Seyss, Monatsschr. 
Kinderh. 102:243-244 (April) 1954. 


By means of segmental chest x-rays, several patients with pertussis were found to have 
middle-lobe bronchus obstruction with complete triangular atelectasis distal to the obstruction. 
Although the obstruction itself was reversible, the atelectatic areas were found to remain 
present in a few cases. 


HARTENSTEIN, Syracuse, N. Y. 


CHOLANGITIS DuE To LAMBLIA INTESTINALIS IN CHILDHOOD. HeErINz Spiess, Monatsschr. 
Kinderh. 102:417-419 (Sept.) 1954. 


An 11-year-old boy seriously ill with high fever, pallor, mild icterus, light-colored stools, 
abdominal tenderness, and prolonged slight hepatomegaly was found to have Lamblia intestinalis 
in his duodenal and gall bladder contents. This was ascertained by duodenal intubation and 
examination of duodenal juices before and after intramuscular administration of hypophysin, 
the latter producing emptying of cholecystic contents into the duodenum. A diagnosis of chol- 
angitis due to L. intestinalis was entertained, the patient was treated with quinacrine (Atabrine), 
and complete rapid clinical and parsitological recovery took place. 


The author advocated examination of duodenal juices for L. intestinalis in all patients with 
obscure gastrointestinal illnesses who exhibit vague upper-quadrant abdominal pain, tender- 
ness on palpation in the region of liver and gall bladder, and prolonged hepatic enlargement. 


HARTENSTEIN, Syracuse, N. Y. 


Diseases of Blood, Heart and Blood Vessels, and Spleen 


RupTuRE OF THE SPLEEN. Herspert F. PHILLIPsBoRN Jr., Howarp S. TRAISMAN, and 
Davip GREER Jr., New England J. Med. 252:159 (Feb. 3) 1955. 


Four cases of erythroblastosis fetalis with rupture of the spleen are reported. In one case the 
rupture, with hemorrhage into the phrenicolienal ligament, occurred before therapy. In the others 
replacement transfusion was carried out. All infants died. 

Rupture of the spleen does occur in untreated erythroblastotic infants. There is no con- 
clusive evidence that exsanguination transfusion contributes to rupture in infants affected with 
erythroblastosis fetalis. 


Several factors which contribute to splenic rupture in erythroblastosis a-e enumerated. 
The authors believe that extramedullary hematopoiesis, increased phagocytosis, ana cendency to 
hemorrhage are the factors most concerned. 


WHEELOCK, Washington, D. C. 


A Stupy oF THE CLINICAL REACTIONS TO VENOUS ANGIOCARDIOGRAPHY. FREDERIC L. 
E_prince, Hersert N. HurttGren, Cur Kone Liv, and MARGARET BLUMENFELD, 
New England J. Med. 252:259 (Feb. 17) 1955. 

Reactions to the rapid intravenous injection of iodopyracet (Diodrast), sodium iodomethamate 


(Neo-Iopax), and sodium acetrizoate (Urokon) are reported in 120 cases in which diagnostic 
venous angiocardiography was performed. 


Severe reactions were more frequent after the use of iodopyracet and sodium iodomethamate 

than after that of sodium acetrizoate. Severe reactions appeared more frequently with larger 

. doses, in younger patients, and in patients with cyanosis due to right-to-left intracardiac shunts. 
Of these three factors, the size of the dose appeared most important. 


Multiple injections of contrast medium appeared to cause severer reactions than a single 
injection. 
Six deaths occurred among 300 patients, a mortality of 2.% 


Deaths occurred after the administration of all three contrast agents. Three followed the use 
of sodium acetrizoate. Five of the six patients who died were in poor clinical condition. Four 
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had severe congenital cardiac malformations; one patient with metastatic carcinoma had an 
obstruction of the superior vena cava, and one child had idiopathic cardiac hypertrophy with 
congestive heart failure. Frou tas Autsors’ SumMARY. 


TuHree Cases OF AGAMMAGLOBULINEMIA. A CLINICAL, GENETIC AND PHYSICOCHEMICAL 
CONTRIBUTION TO THE KNOWLEDGE OF THE PROTEIN METABOLISM. N. KuLNerr, K. O. 
PEDERSEN, and J. WALDENsTROM, Schweiz. med. Wchnschr. 85:363 (April 16) 1955. 


Three cases of agammaglobulinemia are reported. The exact ages are not given, but they 
seem to be about 10, 7, and 6 years. The two older boys were brothers, the third was possibly 
related. His parents were first cousins. Paper electrophoretic determinations of the serum 
proteins were made, and in the case of the two brothers, free electrophoresis according to 
Tiselius was also carried out. The serum of all three was also studied by means of the ultra- 
centrifuge. The boys had multiple infections. A complete lack of gamma globulin was found 
associated with a lack of the 7S component by ultracentrifuge. In contrast to acquired forms 
of agammaglobulinemia, the congenital form is looked upon as a chemical malformation (inherent 
error of metabolism) with toss of synthesis of gammaglobulin and the 7S component of serum 
protein. The literature is discussed. For further detail the paper is to be consulted. 


AMBERG, Rochester, Minn. 


PosTNATAL FORMATION oF FetaL HEMOGLOBIN. IRMGARD GREINACHER, Monatsschr. 
Kinderh 102:522-524 (Dec.) 1954. 


In two newborn infants with erythroblastosis fetalis due to Rh incompatibility who had 
received exchange transfusions within 24 hours after birth, fetal hemoglobin dropped to below 
5% shortly after the procedure. However, after a few days it rose to 18% and 10.5%, respec- 


tively. HARTENSTEIN, Syracuse, N. Y. 


PREVENTION OF TRANSFUSION ACCIDENTS WITH VITAMIN P (Rutin). H. Ewerseck and R. 
LEGERSKI, Monatsschr. Kinderh. 103:21-23 (Jan.) 1955. 


Twenty rabbits were sensitized against human erythrocytes and against human whole blood. 
Shocking doses of these antigens were administered 9-11 days later. 

Intravenous administration of vitamin P (rutin) in the dose of 90 mg. either together with 
the sensitizing injection of the antigen or with the shocking dose did not prevent anaphylactic 
shock or decrease its severity. 

Use of vitamin P in the prophylaxis of transfusion accidents in humans could, therefore, not 
be recommended at the present time. HaRrenstern, Syracuse, N. Y. 


Earty AND LATE REsULTS AFTER EXCHANGE TRANSFUSIONS OF CHILDREN WITH IcCTERUS 
Gravis. H. K6éisr, Wien. klin. Wehnschr. 67:172 (March 11) 1955. 


Of 112 infants with icterus gravis which were treated early with exchange transfusions, 
104 developed normally. Due to a tear of the tentorium during birth, four infants died; one 
died after exchange transfusion with Rh+ blood, and one died in the seventh week with plasma- 
cellular pneumonia. Twenty newborn infants received the exchange transfusion late, that is, 
from the 3d to the 11th day of life. Of these, only 2 infants developed normally; in 12, signs 
of cerebral damage developed. Six of the 20 cases died; 4 with liver injury and kernicterus, 
1 as a result of birth trauma, and 1 had received Rh+ blood. Even poorer results were obtained 
when the infants received only transfusions with Rh— blood. Infections, mainly of the skin, 
could be prevented by the use of antibiotics at the time of the exchange transfusions. A pseudo- 
aplastic anemia which occurs usually on the 10th to 19th day, also after exchange transfusion, 
could be avoided by administration of 2.5 mg. corticotropin (ACTH) the first 3 days. The 
follow-up extended over a period of six months to seven years. The cerebral manifestations are 
discussed as well as lasting liver injuries. Hyperallergic dermatoses were seen in 82 of the 
normally developing children. The frequency of enamel hypoplasia and enamel defects is pointed 
out, and the yellowish greenish discoloration of the first teeth is referred to as biliverdin. 
Early caries is common with signs of osteoporosis and disorders of calcification on x-ray 
examination. The chemical analysis for fluorine in enamel and dentin of the teeth showed 
a marked diminution compared with that of normal teeth. Ampenc, Rochester, Minn. 
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Diseases of Nose, Throat, and Ear 


DIFFERENTIAL DIAGNOSIS AND MANAGEMENT OF CouGH. Josepn J. FurtoNG, California 
Med. 81:297 (Nov.) 1954. 


Cough is a complex defensive reflex whose purpose is protection of the respiratory tract. 
There are many nonrespiratory causes, particularly pulmonary congestion from heart disease. 
Coughs may be useful, useless, or harmful. Treatment based on etiology and type of cough 
requires only a few medications whose efficiency has been demonstrated. 

The meaning of cough as a symptom must be carefully determined before rational treat- 
ment can be planned. Recent researches on the physiology of the cough reflex, the bronchi, and 
the mechanisms of bronchial secretion have made it possible for a physician to plan a treatment 
program on a firm scientific basis, rather than on tradition. 


Pryor, Redwood City, Calif. 


CORRECTION OF CONGENITAL ANOMALIES OF THE Ear. EvuGEeNE L, Dertacki and GEORGE 
E. SHAMBAUGH Jr., Illinois M. J. 105:107-109 (March) 1954. 


e Since the particular anomaly in each case varies considerably and no one technique can be 
suitable for all cases, the authors of this article believe that in each case the surgical procedure 
should be fitted to the condition that is found, keeping in mind that the aim is to construct a 
sound conductive system that will most nearly approach the normal impedance-matching 
mechanism. There is a marked tendency for anomalies of the inner ear to be independent of 
anomalies of the outer and middle ear. Of the 24 operations completed for improvement of the 
hearing in this study by the authors, all received an initial hearing gain. In three the gain was 
not maintained. Of the 21 ears with maintained improvement in hearing, 13 are at the practical 
30 db. level or better at the most recent test. 


Barsour, Peoria, Il. 


DIAGNOSIS AND TREATMENT OF SECRETORY Mepra. Prerce W. THEOBALD, Illinois 


M. J. 105: 313-317 (June) 1954. 


Secretory otitis media is being encountered more frequently and being diagnosed more fre- 
quently than previously. Etiology of the disease is blockage of the Eustachian tubes due to infec- 
tion, allergy, or mechanical factors. Secretory otitis media may cause a considerable hearing loss, 
but if proper treatment is instituted the loss is a reversible one. 

The diagnosis is made from the history, the appearance of the tympanic membrane, inflation 
and auscultation of the middle ear, and diagnostic myringotomy if necessary. Although con- 
servative therapy may often be of value in children, it rarely is so in adults. Secretory otitis 
media in children is usually an indication for tonsillectomy and adenoidectomy. 

Prognostication is difficult, for often there is no relationship between duration of symptoms 
and time required to effect a cure. 


From THE AuTHOR’S SUMMARY. 


Tue RELATIONSHIP OF AUDITORY DISCRIMINATION TO ARTICULATORY DEFECTS OF CHILDREN 
with No Known OrGaAnic IMPAIRMENT. ERNEST KronvALt and CHaArLes 
J. Speech & Hearing Disorders 19: 335-338 (Sept.) 1954. 


Thirty elementary-grade children diagnosed as severe functional articulatory defectives were 
matched on the basis of chronological age, sex, grade, and intelligence with 30 normals. The 
elementary-grade children with severe functional articulatory disorders exhibited significantly 
more errors in speech-sound discrimination on the Templin Speech Sound Discrimination Test. 


PALMER, Wichita, Kan. 


DIFFICULTIES IN SWALLOWING IN CHILDREN. P. Mounrer-KunN and A. PERSILLON, 


Pédiatrie 10:37, 1955. 


This very thorough review of the subject, illustrated by 15 x-ray reproductions and numerous 
case reports and documented by three pages of references of the world literature, is divided 
into three parts. 

The first part presents briefly the anatomical and physiological conditions necessary for the 
act of swallowing. The second part discusses swallowing disturbances in the infant. Physio- 
logically, each infant must develop the reflexes and coordination of the various phases of 
swallowing, and this period of learning may be delayed, as demonstrated by the case of a 
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premature girl 12 to 15 days of age who at first was believed to have tracheoesophageal fistula. 
The true disturbances in this age group are divided into those caused by malformations and 
anomalies of the gastrointestinal tract as well as the central nervous system, infections or tumors 
affecting the process of swallowing directly or indirectly, nervous disturbances, such as anorexia 
nervosa, spasms of the esophagus, meningeal hemorrhages, or the effect of drugs, and accidental 
disturbances, such as foreign bodies. 


The third part presents swallowing difficulties in the older child, such as those produced 
by infections causing paralysis of the palatopharyngeal muscles due to diphtheria, or those 
on a nervous basis (poliomyelitis, Guillain-Barré’s syndrome, dermatomyositis, tumors affecting 
the brain stem, and encephalopathies. An important group includes pathological changes of 
the esophagus itself, such as stenosis of the esophagus of delayed appearance, compression from 
without, spasms, megaesophagus, varicose veins, diphtheria of the esophagus, thrush, peptic 
ulcer, stenosis as a result of corrosive burns, and foreign bodies. 


GLASER, Baltimore. 


Tue or Tonsits. R. Pocu Vrnats, Arch. pediat. Barcelona 4:439-466 (Jan.-Feb.) 
1954. 


The author reviews the problem of tonsil and Waldeyer ring infections and comes up with 
the following conclusions. 


1. The tonsils and the entire group of adenoidal tissue composing Waldeyer’s ring have a 
function in antibody formation. 

2. This is a double function in which the tonsils assist the phagocytic and reticuloendothelial 
system on the one hand and the lymphocytes on the other. 


3. So-called hematogenous infections of Waldeyer’s ring are completely understandable as 
a fixing agent rather than an eliminating system for infections. In spite of the frequency 
with which tonsils are affected in hematogenous infection, these infections arise from the 
outside, not within the tonsillar tissue. 


4. The cryptic nature of the tissue gives a favorable place for antibody formation. 


5. The formation of antibodies to combat agranulocytic infections is a normal part of the 
tonsil function. 

6. It appears that eventually tonsillar tissue will be found to have a function in the 
elaboration of proteins. Globulins are found around lymphoid follicles. The globulins are 
certainly abundant in tonsillar lymphosarcomas. The equilibrium between infection and 
immunity gives rise at times to the production of true centrofollicular granulomas. 


7. The endothelial capillary inflammation explains in large part the symptoms associated 
with tonsillitis. 


ALLEN, Santa Fe, N. Mex. 


Diseases of Lungs, Pleura, and Mediastinum 


SPONTANEOUS MEDIASTINAL EMPHYSEMA IN ON INFANT. G. Conca, Pediatria 62:602 (July) 
1954. 
In a 3-month-old infant, mediastinal emphysema (Hamman’s syndrome) developed during the 
course of bronchopneumonia. From autopsy findings, a polycystic degeneration of the middle 
lobe of the right lung appeared to be the underlying cause of the mediastinal emphysema. 


Hicerns, Boston. 


STapHyLococcus PNEUMONIA IN CHILDREN. G. Barposova and J. Kucera, Pediat. listy 
9:258, 1954. 


A clinical report on 66 pneumonia cases caused by Staphylococcus is presented. Twenty of 
them were complicated by empyema. 


From THE AvuTHORS’ SUMMARY. 


R#aeumatic Pneumonia. I. Bor and H. Papovcova, Pediat. listy 9:265, 1954. 


From 681 patients suffering from acute rheumatism who were observed for a period of 
seven and one-half years in Second Children’s Hospital, 42 were selected who showed clinically 
or by section a lung disease. 
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In nine cases rheumatic pneumonia was proved by a section or histological test. In 20 
further cases the diagnosis was made on basis of clinical development and symptoms of the 
mentioried illness; these were typical in each of the 29 cases. The children’s ages were from 
2 to 16 years. 

The clinical view and laboratory results are described. 

Treatment by corticotropin (ACTH) or cortisone is recommended with high doses of anti- 
biotics as well as strophanthin and oxygen at the same time. 


From THE AuTHORS’ SUMMARY. 


Acgutrep CAviITIEs IN THE LuNG. Emma J. MEyeRs, Maandschr. kindergeneesk. 22:54-56 
(Feb.) 1954. 

The author draws attention to the formation of cavities in the lung which frequently are 
under pressure. These cavities arise during pyogenic infections. They have a tendency to heal 
more quickly than abscesses. On the x-ray picture there is no fluid level. 

A case is described of multiple lung abscesses during osteomyelitis which were followed 
roentgenologically and seen to regress with annular shadows. vaAN CREVELD, Amsterdam. 


Tue CONSTITUTIONAL SIGNs OF AsTHMA IN CHILDHOOD. G. J. Huét, Maandschr. kinder- 
geneesk. 22:73 (March) 1954. 


The author describes an investigation on 187 asthmatic children from an asthma clinic. The 
pulmonary function was established in 66 of these children. There seemed to be a close 
correlation between the severity of the asthma and the pattern of the pulmonary function. There 
was an improvement of pulmonary function with age. Comparable values for normal children 
are not given. It further appeared that a positive family history, eczema, and other skin lesions 
were more frequent in the children with severe asthma than in children with mild asthma. 
The average age of the beginning of the attacks was in the severe group 2 years and 10 months 
and in the mild group 4 years and 3 months. These observations support the view of the author 
that two forms of asthma can be distinguished. vas Cuavetp, Amsterdam. 


BRONCHOGRAPHY WITH MIxTURES OF IopIzED O1L AND SULFADIAZINE. J. N. Boer, Nederl. 
tijdschr. geneesk. 98:78-80, 1954. 


Iodized oil (Lipiodol) has the disadvantage that it may remain for a long time in the 
alveoli. Radiological check-ups are made difficult in this way. Watery suspensions were too 
irirtating. A more viscous fluid of mixtures of iodized oil and sulfadiazine has been proved 
useful. Within four hours most of the contrast medium has been expectorated. Forty-eight 
hours later the lungs are clear. Peripheral branches of the bronchial tree, however, do not 
fill adequately. In purulent bronchitis with bronchiectasis, pure iodized oil is preferred as this 
fills the small branches better. Twenty milliliters of iodized oil was mixed with 3 gm. of 
sulfadiazine. It is advisable to commence a bronchographic investigation with this mixture. 
If no adequate filling of the smaller bronchi is seen, another bronchogram should be made with 


ordinary iodized oil. VAN CREVELD, Amsterdam. 


Diseases of Gastrointestinal Tract, Liver, and Peritoneum 


ConGeNniTAL DiapHRAGMATIC HERNIA. Burton E. Apams, California Med. 81:332 (Nov.) 
1954. 


Treatment of congenital diaphragmatic hernia in infants is a matter of semiemergency and 
should be done as soon as adequate preparations can be made because sometimes fatal compli- 
cations develop swiftly. In preoperative preparation there is great advantage in thorough decom- 
pression of the abdominal viscera, stomach, bowel, and bladder. As to operation, the author 
believes the abdominal approach has most to recommend it. In the postoperative period, 
continued gastric suction for a brief time, parenteral administration of fluids, and use of a 
Mistogen tent with a high moist oxygen content will facilitate rapid recovery. 


Pryor, Redwood City, Calif. 
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A Case oF PHAEOCHROMOCYTOMA IN CHILDHOOD. M. IsRAELSKI, A. C. KENDALL, and R. 
E. Suaw, Arch. Dis. Childhood 29:18 (Feb.) 1954. 
A case of pheochromocytoma in a boy aged 10 years is described. The piperoxan (benzodi- 
oxan) test was positive, and the urinary excretion of norepinephrine was markedly raised. 
Retroperitoneal pneumography demonstrated the tumor, which was successfully removed. 


Ketty, Milwaukee. 


LaBoORATORY OBSERVATIONS ON THE VISCIDITY OF MeEcoNIUM. JoHN L. Emery, Arch. 
Dis. Childhood 29:34 (Feb.) 1954. 

A series of 64 specimens of normal meconium were examined for “surface tension,” water 
content, nitrogen, and tryptic activity. Extremely wide ranges were found in all factors. The 
viscidity of the meconium is directly related to the water content. It appears to be inversely 
related to the nitrogen content, and unrelated to the tryptic activity of meconium. Specimens 
from four cases of meconium obstruction showed a greatly diminished water content, normal 
nitrogen, and normal or low tryptic activity. Kerry, Milwauhee. 


BeniGN GIANT TUMOR OF THE ABDOMEN IN A ONE AND OneE-HatF YEAR Otp CHILp. 

G. ZerinpeEN, Ann. Paediat. 183:240 (Oct.) 1954. 

The author describes multilocular cystoma of the biliary duct in a girl of 1% years old 
which weighed nearly 3 kg. It had led to an ileus and was successfully operated on. The 
benign tumor originated probably from aberrant biliary ducts of the right hepatic lobe. 

From THE AuTHOR’s SUMMARY. 


ENTERITIS REGIONALIS IN INFANCY. R. UEBELHART, Schweiz. med. Wehnschr. 84:1336 
(Nov. 27) 1954. 


An infant about 3 months of age was operated on for an umbilical hernia. About a month after 
surgery abdominal symptoms developed. Some parts of the small intestines were found on 
operation to be closely adherent, and a stretch of about 12 cm. of the lower ileum presented 
a number of perforations ; leaving the last 11 cm. free and appearing normal. The author calls 
this a regional enteritis with reference to a traumatic origin. The patient died, and the post- 


mortem findings are given. Awpenc, Rochester, Minn. 


Cystic Frprosis OF THE PANCREAS IN AN INFANT. P. Nicotay, Clin. pediat. 36:669 (Sept.) 
1954. 

An 8-month-old infant had the typical symptoms and clinical course of cystic fibrosis of the 
pancreas. The glucose tolerance test showed a striking fall in the blood sugar content to 
0.045% one and one-half hours following the ingestion of the sugar. The test for tryptic potency 
in the feces on a photographic film showed no digestion of the gelatin. 


Hicerns, Boston. 


Tue DIAPHRAGMATIC HERNIA OF MORGAGNI IN CHILDREN. B. CARLettTr and L. PapaGnt, 

Minerva pediat. 6:840 (Nov. 15) 1954. 

An infant 6 months of age was found to have a diaphragmatic hernia, through which a 
portion of the transverse colon had entered the thoracic cavity through the foramen of Morgagni 
(Larrey’s window). This triangular opening is at the attachment of the diaphragm to the 
lower sternum. The diagnosis was readily established by x-ray examination with the child in 
the lateral position and following a barium enema. This type accounts for about 14% of 
diaphragmatic hernias. The patient's symptoms included dyspnea, cyanosis, cough, colic, 
vomiting, hematemesis, and anemia. Hrocues, Boston. 


CONGENITAL Duopenat Occtusion. B. Possenti and A. Gianelli, Minerva pediat. 6:874 
(Nov. 15) 1954. 
Four cases are reported of duodenal occlusion in newborn infants. The causes of the 
obstructions were (1) an intrinsic narrowing (ring-like) of the duodenum above the ampulla 
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of Vater, (2 and 3) extrinsic adhesions probably due to fetal peritonitis, and (4) pressure of the 
annular pancreas. Surgery was resorted to with each of the infants, but three of them died 
within a few hours because of their extremely poor preoperative physical condition; the fourth 
child died two months later from recurrence of the adhesions. 


Hicerns, Boston. 


Tue BLoop Picture 1n INFANTS AND CHILDREN WITH GASTROINTESTINAL DISTURBANCES, 
AND Its RELATION TO THE FUNCTION OF THE ADRENAL Cortex. C. GAMBARO, Pediatria 
62:578 (July) 1954. 


The differential blood cell count and Arneth’s classification are practically identical in 
infantile diarrhea and in Addison’s disease. Thus it seems likely that adrenal deficiency may be 
the cause of many of the symptoms of infantile diarrhea. 


Hiacerns, Boston. 


EMERGENCY SURGERY OF DiGestive Tract IN THE NEWBORN. B. TARACENA DEL PINAL, 
L. GonzaLez CorvieEia, and J. Donapen, Acta pediat. espafi. 12: 1050-1061 (Nov.) 1954. 


The authors discuss their experiences with gastrointestinal surgery of the newborn at the 


. Infants Pavilion Hospital of the Red Cross, in Madrid. The article is in three parts: (1) the 
need of early and correct diagnosis; (2) preoperative treatment, and (3) social aspects of the 
problem. 


The types of surgery discussed are esophageal lesions, gastric and intestinal defects, and 
biliary anomalies. They emphasize the need for medical and surgical centers for surgery of this 
type and the necessity of getting this knowledge to general practitioners so that they may lose 
fear of surgical intervention in the newborn. ALLEN, Santa Fe, N. Mex. 


INTESTINAL OccLustion DuE To MECONIUM IN THE NEwsoRN. R. Borcetts Por, Rev. 
espafi. pediat. 10:595-606 (Sept.-Oct.) 1954. 


The author reviews the literature and describes the pathology, symptoms, and x-ray findings 
in intestinal occlusion due to meconium. He regards it as a complication of a primary pancreatic 
insufticiency-—fibrosystic disease of the pancreas. Not all cases of pancreatic insufficiency develop 
this symptom. 

Treatment, medical and surgical, is described. Surgery should not be attempted unless there 
is reasonable expectation of a good result. The two surgical methods, (1) enterostomy and 
intestinal lavage and (2) Mikulicz operation and double ileostomy, are described in detail. The 
advantages and disadvantages of each type procedure are explained. Postoperative care is also 


described. ALLEN, Santa Fe, N. Mex. 


CONGENITAL Occtusion Due to INTESTINAL INFARCT. JUAN PECANOL, Rev. espafi. pediat. 
10:639 (Sept.-Oct.) 1954. 


The author gives a case history of a 7-day-old infant diagnosed as congenital obstruction. 
Surgical intervention showed a gangrenous area with thrombosis in the mesenteric artery and 
typical infarct formation. Surgical removal was successful, and the child lived seven days after 
the operation. Necropsy showed many other vascular lesions and histologically proved the cause 
to be an infarction. 

Several cuts showing pathology and histology of the lesions as well as a preoperative x-ray 
with barium meal are included. Aztex, Senta Fe, N. Mex. 


Epmemic Vomitinc. G. A. von HaRNAcK, Deutsche med. Wehnschr. 80:639 (April 22) 
1955. 


An institutional epidemic is reported which attacked 21 of 46 children 3 to 14 years of age 

_ and 2 of 7 adults. Violent vomiting was the main feature, associated with strong nausea. The 
vomiting may come very suddenly in the night and can be projectile. Vomiting may occur only 

once or twice. Abdominal pain, occasionally headaches, vertigo, and diarrhea may be present. 

Low fever was rarely missed. Complete recovery takes place in one to two and one-half days. 

The incubation period is usually two days (one and one-half to seven days). Bacteriological 

examination as well as search for virus were not successful, but by means of ultrafiltrates 


transfer to volunteers was possible. ——— ee 
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Tue ProBLeM OF THE TREATMENT OF DILATATION OF THE LARGE INTESTINE: HIRSCH- 
SPRUNG’s DisEASE AND IDIOPATHIC MEGACOLON. T. NAEGELI and H. J. Berzier, Med. 
Klin. 50:558 (April 8) 1955. 


The idiopathic megacolon is said to differ from Hirschsprung’s disease in that the dilatation 
begins immediately adjoining the anus. Of the 10 cases observed, two were seen in boys 5 and 
7 years of age. A detailed history is given. Treatment with the sympathicolytic dihydro- 
ergotamine was not successful. The resection of the dilated part of the large intestine is 


indicated. AMBERG, Rochesier, Minn. 


ConGENITAL PyLoric STeNnosis as A Factor PREDISPOSING TO THE ULCER SYNDROME. 
O. STEINICKE NIELSEN, Acta pediat. 43:432 (Sept.) 1954. 


In order to study whether peptic ulcer and gastritis occur more frequently in individuals 
with previous congenital pyloric stenosis than in others, the author has questioned 95 individuals. 
(73 men and 22 women) between the ages of 25 and 45, who had all in early infancy been 
treated medically for congenital pyloric stenosis in a children’s hospital. Information was 
thus obtained on the present and previous states of health of the individuals, especially on 
possible dyspeptic complaints. Similarly a control group of 100 nonselected hospitalized 
patients (77 men and 23 women) between the ages of 25 and 51 years were questioned. In the 
starting series it was found that 28% had gastritis or peptic ulcers against i2% in the control 
group. 

Adults with previous congenital pyloric stenosis thus presented a higher incidence of gastritis 
and peptic ulcer than the control group. In addition, the investigation revealed a considerably 
higher incidence of gastritis and peptic ulcer among the parents and siblings of the questioned 
subjects in the starting series than among the corresponding relatives in the control group. 


From THE AuTHOR’s SUMMARY. 


SPONTANEOUS PNEUMOPERITONEUM. J. J. PreTeRSE and J. SLoorr, Maandschr. kindergeneesk- 
22:96 (March) 1954. 


Two patients with “spontaneous” pneumoperitoneum are described. The first child was 
admitted to hospital two days after a normal birth at term, because of vomiting and meteorism. 
X-ray examination revealed a pneumoperitoneum, localized mainly under the diaphragm. The 
surgeon considered exploration of the abdomen too great a risk. By means of puncture, 180 ml. 
of air escaped. The child improved after the puncture, and there was a complete recovery. 

The second child was a 17-day-old Mongoloid premature infant with a birth weight of 
1980 gm. It was admitted to hospital because of nuclear jaundice, caused by a A-O blood-group 
antagonism and was treated with corticotropin (ACTH). Three days later symptoms of 
pneumonia appeared, and still two days later the abdomen was distended. X-ray examination 
revealed pneumoperitoneum. After puncture the child recovered. Three months later the child 
died from pneumonia. At autopsy no abnormalities were found in the abdomen; there was, 
however, a small diverticulum of the ileum, but no signs of a preceding perforation. 


vAN CREVELD, Amsterdam. 


A Case oF MEcKEL’s DiveRTICULUM IN THE EPIGAsTRIUM. A. M. vAN HERK, Nederl. 
tijdschr. geneesk. 22:2431 (Aug. 28) 1954. 


A Meckel’s diverticulum gives rise to clinical signs in the hypochondrium. A patient is 
described who complained of acute violent pains in the epigastrium, while the lower regions 
of the abdomen remained normal. The tentative diagnosis was a penetrating or perforating 
ulcer of the stomach. Laparotomy revealed a diverticulum with several pouches in the epi- 
gastrium. Heterotopic tissue could not be demonstrated. The patient's convalescence after the 


operation was uninterrupted. van CREVELD, Amsterdam. 


LOWERING OF ALBUMIN AND FRACTIONS OF THE GLOBULIN, AND INCREASE OF GAMMA 
GLosu.ttn, A New Sicn or Coma Hepaticum. C. K. V. van DomMMELEN and M. J. 
Scnutte, Nederl. tijdschr. geneesk. 22:2878-2880 (Oct. 9) 1954. 


Paper electrophoresis of the serum from three patients suffering from serious hepatic 
insufficiency caused by hepatitis revealed some characteristics. The albumin content was 
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decreased and the gamma globulin fraction increased, as often is described in literature. In 
addition to this the beta- and alpha-2 globulin content were decreased to abnormally low levels. 
These last results are very characteristic and have a bad prognostic significance. One of the 
three patients recovered from this serious illness. 


VAN CREVELD, Amsterdam. 


Nervous Diseases 


MENINGEOMA IN THE REGION OF THE PINEAL GLAND IN CHILDREN. Fritz Heppner, Wien. 
klin. Wchnschr. 67:145 (Feb. 25) 1955. 


Three cases of meningeoma of the tela choroidea ventriculi tertii in children are reported. 

Two were operated on successfully, a 14-year-old girl and an 8-year-old boy. The third case, 

that of a 4-month-old girl, was not seen by the author. The infant died after extirpation of the 

’ tumor. Attention is called to the great rarity of meningeomas in the roof of the third ventricle. 
The neurological picture is not specific. The main manifestation is a blocking of the aqueduct. 
On x-ray examination a similarity exists with pinealomas. The growth is slow, the nature 
benign, and the delineation good, justifying surgical intervention, which is more promising than 
in cases of blastoma of the pineal gland. 


AMBERG, Rochester, Minn. 


Diseases of Genitourinary Tract 


URETERAL OpstTRUCTION IN CHILDREN. OLE J. JENSEN Jr. and S. Wittiam Conroy, 
Northwest Med. 53:586 (June) 1954. 

The authors report 22 cases of urinary tract obstructions in a children’s hospital observed 
over a four-year period. They emphasize the importance of early diagnosis and treatment and 
deplore the delay entailed by the use of antibiotic therapy as a substitute for adequate urological 
examination. 


Docter, Seattle. 


Simpce Ovarian Cyst 1n A NEwsorn INFANT. RicHarp C. Situ, Pediatrics 14:222 (Sept. 
1954. 
A case of a simple serous cyst of the ovary in a newborn is presented. This is believed to be 
the fifth such case in the literature. A short review of the pertinent literature is given. 


From THE AUTHOR'S SUMMARY 


Report oF A CASE OF OSTEONEPHROPATHY WITH VASCULAR CALCIFICATION IN INFANCY. 
E. P. PenperGrass and F. P. Brooks, Radiology 62:227-233, 1954. 


The development of calcification in the vessels was observed in an infant girl 12 months of 
age after four months of treatment in the hospital for renal rickets. The changes in the long 
bones consisted of broadening of the shafts, flaring of the ends oi the diaphyses, bowing, 
prominence of trabeculae, and periostial proliferation. Old infractions of ends of radii and ulnae 
were present. Later a ground-glass type of osteoporosis of the long bones appeared, and the 
periphery of the epiphyseal centers showed increased density. The x-ray appearance suggested 
the presence of both scurvy and rickets. Granular mottling of the skull and healing fractures 
of the lower ribs were part of the roentgen picture. The patient died before reaching the age of 
2 years. 

This report includes a brief discussion of 14 other cases of “renal rickets” in which calcifica- 
tion of the vessels developed. All appeared to have a severe renal disease of inflammatory or 
congenital nature, and secondary parathyroid hyperplasia was a factor in the mechanism of the 
bony changes. Metastatic calcifications were seen in most patients. 


Anspacu, Riverside, IIl. 


HorMONAL SEX REVERSAL IN A FEMALE. W. J. Matueson and E. M. Warp, Arch. Dis. 
Childhood 29:22 (Feb.) 1954. 
A case is described of congenital adrenal hyperplasia in which there were male external and 
female internal genitalia. The gonads were ovaries. There was a prostate and posterior urethral 
valves causing urinary stasis. 
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It is suggested that virilization began at a much earlier stage of development than is usual 
in hormonal sex reversal but that the paramesonephric duct system developed normally because 
it is unresponsive to adrenal androgen. Key, Milwaukee. 


A Concenitat Renat Tusucar Derect. J. Luper and Dorotuy Buryett, Arch. Dis. 
Childhood 29:44 (Feb.) 1954. 


A case is presented of polyuria and polydipsia resistant to vasopressin injection (Pitressin) 
in a child of 9 months. The main symptoms are vomiting, irritability, failure to thrive, and inter- 
mittent fever associated with dehydration. The biochemical findings showed a tendency to 
hyperelectrolytemia, which could be controlled only with a very large fluid intake. The cause is 
considered to lie in a congenital defect of the renal tubules in which there is a failure of water 


reabsorption. Previous cases are mentioned, and suggestions are offered regarding the manage- . 
ment and prognosis of these cases. Ketty, Milwaukee. 
INFECTIONS OF THE URINARY TRACT IN INFANCY AND CHILDHOOD. C. W. G. Leg, M. J. a 


Australia 1:634-635 (April 24) 1954. 


Lee describes the difficulties in interpreting urinary findings and symptoms in infections of 
the urinary tract in infancy and childhood and the treatment of them. 
The clinical course of 382 cases of pyuria is reviewed. McGurcan, Evanston, Ill. 


FREQUENCY, PROGNOSIS AND TREATMENT OF THE NEPHROSIS SYNDROME. J. FRIDERICH, 
A. Praper, and G. Fanconi, Helvet. paediat. acta 9:109 (June) 1954. 


Graphic representation is given of results of treatment with corticotropin (ACTH) (50 
cases) and Thiosemicarbazone (12 cases) and of frequency and prognosis of nephrosis. 


From THE AuTHORS’ SUMMARY. 


NEPHROsIS AND Bopy GrowtH. H. Baver, Helvet. paediat. acta 9:127 (June) 1954. 


The rate of growth was studied in 34 cases of nephrotic syndrome. Before onset of the disease 
the rate was normal; during the disease the rate was progressively slowed. After termination 
of the disease, a period of time approximately double that of the illness was necessary before 
the children attained their expected places on the anthropometric charts of the Children’s 
Medical Center of Boston. The retarded rate of growth is probably caused by hypoproteinemia 
or the underlying disturbance of the protein metabolism. van Avursce’s 


A Case or Ip1opatHic HYPOALBUMINURIA WITH AMINOACIDURIA IN AN INFANT. J. DvORAK, 
A. Kupovy, Z. ZazvorKka, and J. Hons, Helvet. paediat. acta 9:258 (July) 1954. 


A history is given of an infant who was edematous at birth and who was clinically observed 
from 2 to 5 months of age. There occurred a hypoproteinemia and a hypoalbuminemia but no 
proteinuria. The amino acids are constantly increased in the serum and urine. Actually there is 
an insufficient production of plasma proteins, probably as a result of a functional disturbance of 
the liver or of the reticuloendothelial system. After treatment with vitamin Bi. and transfusions 


the disturbances ceased. From THE AuTHORS’ SUMMARY. . 


EEG Finpincs 1n Envuresis. YryO TemMeEs and Erkki TorvaKKa, Acta pediat. 43:259 
(May) 1954. 


Fifty-four cases of children with enuresis as cardinal clinical signs were examined with the 
aid of EEG. Thirteen of them had previously suffered from convulsions. In about 70% there 
were nontypical paroxysmal dysrhythmias or epileptic potentials. Only 11 cases had no changes 
in the EEG. It would seem that disturbances of cerebral origin in the control and communication 
of the bladder must be assigned a more important etiological significance than many a disorder 


or conflict of personality. From THE AuTHors’ SUMMARY. 
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Diseases of Ductless Glands; Endocrinology 


FLUOROHYDROCORTISONE AND CHLOROHYDROCORTISONE, HiGHty PorTrent DERIVATIVES OF 
Compounp F. ALan GOLDFIEN, JoHN C. LarpLaw, Najyrp Apu Haypar, AvBert E, 
RENOLD, and Georce W. THorn, New England J. Med. 252:415 (March 17) 1955. 


Of interest to pediatricians is the fact that satisfactory inhibition of the adrenal cortex has 
been achieved with doses of 1 or 2 mg. of fluorohydrocortisone by mouth a day in normal 
subjects and in female patients with the adrenogenital syndrome. In male patients with a mixed 
clinical picture due to bilateral adrenal hyperplasia, adrenal inhibition was demonstrated at 
dosage levels of 5 and 25 mg. of fluorohydrocortisone daily. The chemistry of the potent 


substances is reviewed. W HEELOcCH, Washington, D.C. 


MoTHERSs. 


Bioop SuGar Levers 1n Bapies Born or DIApetic Georce M. Komrower, 


Arch. Dis. Childhood 29:28 (Feb.) 1954. 


Estimations of the blood sugar level during the first 24 hours of life were made on 21 normal 
infants and 40 infants born of diabetic mothers. Twenty-five of the latter 40 babies were given 
° 50% glucose in the first eight hours of life. 

The normal infants showed a wide scatter of blood sugar levels, but there was no dramatic 
rise or fall in the figures in any one case. 

The babies of diabetic mothers revealed a rapid drop in the first hours of life, with a slow 
rise toward the end of the first 24 hours. There were considerable variations in the figures 
obtained. 

The administration of a 50% oral glucose solution did not make any appreciable difference 
to the blood sugar levels obtained compared with the group of infants to whom glucose 
was denied. 


Ketty, Milwaukee. 


Tue SIGNIFICANCE OF THE SopIuUM ION FOR RETENTION OF CHLORIDE ON DESOXYCORTICO- 
STERONE ACETATE ADMINISTRATION. P. JEANNERET, A. F. Essecirer, and H. J. Hotrt- 
MEIER, Schweiz. med. Wchnschr. 85:299 (March 26) 1955. 


The influence of desoxycorticosterone acetate (DOCA) was studied on the urinary output 
of sodium and chloride ions in healthy individuals on low sodium but normal chloride intake. 
This is accomplished by the use of cation exchanges or by a low salt diet supplemented with 
ammonium chloride. DOCA did not influence directly the tubular mechanism for water and 
chloride reabsorption, and the chloride retention on DOCA administration with a normal sodium 
chloride intake is a secondary effect of the sodium retention. Only the sodium and not the 
chloride intake must be restricted in order to avoid the sodium-, chloride-, and water-retaining 
effects of adrenal cortex hormones in patients with normal adrenals subjected to cortical steroid 
treatment. 


AMBERG, Rochester, Minn. 


DisorpERS OF Pusperty. G. Fanconi, Deutsche med. Wchnschr. 80:337 (March 11) 1955. 


Various features of normal puberty are discussed and their physiological variations in boys 
and girls. Hypothalamic pubertas praecox is contrasted with pseudopubertas praecox. This 
latter is conditioned not by the hypothalamic pituitary system but below this by disorders in the 
path between the hypothalamus and the gonads—there ovulation and spermatogenesis is absent. 
The adrenogenital syndrome is outlined. Attention is called to the transitory infantilism of 
pubertas tarda, as well as the true primary and the secondary hypogonadism. The true primary 
hypogonadism is due to lesion of the gonads, the secondary to disorder of the hypothalamic 
pituitary system. Obesity of puberty and emaciation of puberty and adolescence are outlined, and 
the psychic peculiarities of pubescence are considered. Under the various headings, therapeutic 
measures are given place. 


AMBERG, Rochester, Minn. 


Diseases of Muscles, Bones, Joints, and Lymph Nodes 


RHEUMATOID ARTHRITIS (STILL’s DISEASE) IN CHILDREN TREATED WITH LONG CoURSES OF 
ACTH anp Cortisone. F. Kurpers, Maandschr. kindergeneesk. 22:109 (April) 1954. 


The author gives a description of 12 children under 15 years of age treated with cortico- 
tropin (ACTH) or cortisone during 1 to 12 months (average, 344 months). In eight patients 
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this treatment was combined with gold salts and amidopyrine when renewed signs of activity 
occurred during or after therapy. The treatment was combined with simple orthopedic measures 
and exercise therapy. The author states that it is important to treat patients with a low 
dosage of corticotropin (four times daily, 2 to 3 units) or cortisone (three times daily, 5 to 
10 mg.). At the follow-up visit between 2 and 36 months (average, 14 months) after the cessa- 
tion of all therapy, the function of the joints was noted to be much improved in the cases in 
which therapy had been started late in the course of the disease, and no joint deformity was 
seen in the cases in which therapy had been started early. Therapy with amidopyrine and gold 
salts is necessary to suppress renewed activity. van CREVELD, Amsterdam. 


Diseases of Eye 


THE ASSOCIATION OF RETROLENTAL FIBROPLASIA WITH CEREBRAL Diprtecia. T. T. S. 
InGrAM and J. D. Kerr, Arch. Dis. Childhood 29:282 (Aug.) 1954. 


Six cases have been described in which retrolental fibroplasia and cerebral diplegia occurred 
in association. 

While both conditions are liable to occur in premature infants, it appeared probable that 
the frequency of the association was greater than was accounted for by chance and that in 
addition to prematurity other common etiological factors were operative. 

Possible etiological factors have been discussed. These factors, which were frequently multiple, 
included abnormal pregnancy, abnormal delivery, and postnatal asphyxia. 

Prolonged oxygen therapy had been given to each of the six cases under review, but whereas 
there is clinical and experimental evidence that oxygen therapy may be closely related to the 
incidence of retrolental fibroplasia, the same does not apply to cerebral diplegia. 

It is suggested that anoxia in the prenatal and postnatal periods, resulting from the abnor- 
malities described, is important in determining the association of retrolental fibroplasia and 
cerebral diplegia in a proportion of prematurely born infants. Ketiy, Milwaukee. 


INFLUENCE OF VARIOUS CLIMATES UPON MORTALITY AND INCIDENCE OF RETINOPATHIES IN 
PREMATURE INFANTS. GERARD-LEFEBVRE, Pédiatrie 9:823, 1954. 


The author studied the influence of three “climates” upon prematures weighing less than 
2000 gm.: (1) high temperature, humidity, and oxygen; (2) lower temperature, humidity, and 
oxygen (not exceeding 40%), and (3) same as (2) but no oxygen added to atmospheric air. 

In his study of 200 prematures he found that, measured by the mortality rate, the slightly 
lower temperature (35-36 degrees) and relative hypoxia are well tolerated, in fact a some- 
what better result was obtained by the second and third methods as compared to the first. With 
regard to the occurrence of retinopathies, the third method was definitely superior, in fact there 
were “no retinopathies for the last year, the period during which systematic oxygenation was 
discontinued.” 

Growth was somewhat retarded under the second and third methods until the infant aban- 
doned his “spontaneous hibernation” and resume normal growth. Grasee, Beltimore. 


Tue EXPERIMENTAL “CONJUNCTIVITIS TOXOPLASMICA” OF THE RABBIT. SyLvio ABREU 
Fracuo, Wien. klin. Wchnschr. 66:817 (Oct. 22) 1954. 

The conjunctiva of rabbits can hold virulent toxoplasma at least 21 days. It may be a 
possible portal of entrance. When toxoplasma is injected into the carotis primitiva an endog- 
enous toxoplasma conjunctivitis can occur simultaneously with the uveitus. This happened in 
4 animals out of 32 with intra-arterial toxoplasma injections. It was a conjunctivitis simplex 


with sparse secretion. AmBERG, Rochester, Minn. 


Cutaneous Diseases; Allergy 


OrFricE MANAGEMENT OF ALLERGIC CHILDREN. Morton Zatti, California Med. 82:322 
(April) 1955. 
There is a high incidence of allergic disease in average pediatric practice. Proper diagnosis 
and treatment can and should be carried out by a higher percentage of practitioners. A thorough 
history is the most reliable diagnostic method. Skin testing is quite often a very necessary 
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diagnostic tool. Following testing, desensitization may be necessary. The technical details of 
these procedures should be common medical knowledge. Where desensitization is necessary and 
is properly carried out, the results are definitely better than with mere symptomatic manage- 


ment. Pryor, Redwood City, Calif. 


Do You Neep to Know Asout ALLERGY? J. Harvey Brack, Illinois M. J. 105:5-10 (Jan.) 
1954. 
According to Black, everyone comes in contact with allergic conditions in one form or 
another and should be able to recognize them for what they are. Allergic conditions usually do 
not require hospitalization, consequently those whose work has been altogether in hospital wards 
see few allergic conditions and do not realize that in private practice they are frequent and 
important. 
; Allergic reaction can occur wherever there is vascular tissue, which means that all physicians 
will see allergic reactions and must consider them in the differential diagnoses of presumed 
organic diseases. Allergic conditions may be found in any part of the body, and they may closely 
mimic organic conditions. 
Examples of conditions appearing in the various fields of practice which require consideration 


ie. of allergy as the etiological factor are cited. 
ye Allergy is a disease beginning in early life. At least two-thirds of clinical allergies develop 
5 oe before the age of 20 years. There are those who suffer from some sensitivity for awhile and then, 


without obvious explanation, lose it. But the far greater number continue to suffer until some- 
thing is done about it. 

After a long exposure to some food or contact substance, the patient may become sensitive to 
it. It is the patient, not the food or the environment, which has changed. Also, one does not 
become sensitive and develop symptoms from the first contact with the offending substance, but 
an incubation period is always required. 

Most patients are only moderately or slightly sensitive to the antigen and, when other con- 
ditions are favorable, can tolerate the usual exposure without symptoms. Given the usual 
exposure and a simultaneous change in the weather, a cold, or an emotional upset and clinical 
symptoms are likely to follow. Thus we can accept the weather changes, colds, and emotional 
upsets as “accessory factors.” 

Multiple sensitivity is the rule. But people do not become allergic to great numbers of 
food. Patients are usually sensitive to a comparatively few things, and proper attention to these 
produce satisfactory relief. There are no infallible reactions in medicine, and skin tests are no 
exception to the rule. They must be only a part of the allergist’s armamentarium. 
Barsour, Peoria, 


DIAGNOSIS AND TREATMENT OF PIGMENTED MOLES AND MELANOMAS. S. WILLIAM BECKER, 


Illinois M. J. 105:113-118 (March) 1954. 

Pigmented nevi may be (a) removed from sites of friction, and (b) treated for cosmetic 
reasons. A biopsy should be done on all specimens to eliminate melanoma. 

A biopsy should be done on all pigmented lesions for the same reason. Melanoma is treated 
by radical surgery. Prognosis depends on early recognition of melanoma and institution of 
adequate surgical treatment. tan Sowuanr. 


RESISTANT SUPERFICIAL FunGous Inrections. ALLAN L. Lortncz, Illinois M. J. 105:118- 
119 (March) 1954. 


In this review of the superficial fungous infections, Lorincz points out that the recalcitrance 

. of these infections is surprising. Clinically the hyperkeratotic element accompanying these 
infections is an important obstacle to therapy. Control of the lesions may require combinations of 
strong keratolytic or penetrating agents, such as salicylic acid on the skin or concentrated 
lithium bromide on the nails, as well as fungicides. Cure, especially in nail involvement, is prac- 
tically impossible except on rare occasions by extremely persistent vigorous measures. Lesions 
on skin other than on palms and soles respond readily to ordinary antimycotic measures. 


Barsowur, Peoria, 
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DerMatitis SEBORRHEIDES. SARA Koki, Ann. pediat. 183:32 (July) 1954. 


The seborrheic dermatitis of the young infant is an illness of its own which bears no relation- 
ship with the allergic eczema of the infant or with seborrheic dermatitis of older children and 
adults. It is a winter disease, appearing every year from November till April, and is probably 
due to a lowering of the biotin content in breast milk and cows’ milk during that season. The 
amounts of biotin thus become insufficient to guarantee normal keratinization of the epidermis. 
Biotin is a specific against seborrheic dermatitis. Oral or parenteral doses of 5 mg/day will 
cure seborrheic dermatitis in two to three weeks. Similar affections of older children are 


uninfluenced by biotin. From THE AUTHOR'S SUMMARY. 


A Case oF DeERMATOMYOSITIS TREATED SUCCESSFULLY witH CortTIsoNE. G. BARTOLOZZI, 
Riv. clin. pediat. 53:347 (April) 1954. 
The author reports a 12-year-old child affected by acute dermatomyositis; a continuous 
cortisone treatment led to a complete and durable recovery. 


From THE AUTHOR'S SUMMARY. 


Miscellaneous 


PROPHYLAXIS WITH CHEMOTHERAPEUTIC AND ANTIBIOTIC DruGs. K. von Nitscu, Deutsche 
Med. Wehnschr. 79:1212 (Aug. 13) 1954. 


The author reports observations in children. In 172 cases disease due to staphylococci, strepto- 
cocci, and colibacillus infections occurred during usual sulfonamide treatment. In 62 cases such 
diseases occurred under penicillin treatment; the responsible organisms were penicillin-sensitive 
in vitro. Of 640 children, 46 acquired a febrile throat infection due to streptococci under prophy- 
lactic administration of 0.5 gm. sulfonamide three times a day, while among 710 children without 
such medication 68 such infections occurred. The difference is statistically insignificant. Adequate 
sulfonamide treatment of tonsillitis in 17 cases and with penicillin in 12 cases did not prevent 
an attack of acute rheumatic fever. Awernc, Rochester, Mina. 


a 
: 


News and Comment 


ANNOUNCEMENTS 


Annual Congress of the Italian Society of Pediatrics.—The next annual Congress of 
the Italian Soicety of Pediatrics will be held in Perugia, on Oct. 9, 10, and 11, 1955. It will 
be organized by Prof. Pio Ritossa, Director of the Pediatric Clinic of the University of Perugia. 


The subjects chosen by the Board of Directors are as follows: 
1. Renal Dwarfisms: Prof. G. De Toni 
, 2. Obesity in Infancy and Childhood: Prof. R. Pachioli 


3. The Assistance to the Legitimate and Illegitimate Child in Our Legislature and in the 
World Legislature; Prof. C. Catteruccia, Prof. C. Garace, and Prof. E. Zambrano 


Children’s Exocrine Research Foundation.—A new foundation primarily devoted to the 
education and encouragement of research into the disease of pancreatic fibrosis has been 
announced by Dr. Paul Patterson, of Albany Medical College, Chairman of the Foundation’s 
Medical Education Committee. Other officers are Dr.. Wynne Sharples, Chairman of the Board 
of Trustees, and Dr. Sidney Farber, Chairman of the Scientific Advisory Board. 


This foundation intends to have no public subscription of money, but to obtain grants from 
other foundations and interested givers and in turn to allocate the money to those research 
workers interested in doing investigation into the diseases of the exocrine system. Application 
for research grants can be made by communicating with the foundation's headquarters at 2300 
Westmoreland St., Philadelphia. 


Continuation Course in Pediatrics.—The University of Minnesota will present a con- 
tinuation course in Pediatrics for Pediatricians next Sept. 21 and 22. Presented under the 
auspices of the Center for Continuation Study, the course will be held in the Mayo Memorial 
Auditorium on the University Campus. One-half day will be devoted to each of the following 
general subjects: infectious diseases, hypersensitivity diseases, central nervous system disorders, 
and endocrine and metabolic abnormalities. 


The guest faculty will include Dr. Lewis Thomas, Professor of Pathology, New York 
University College of Medicine, New York City, who will also deliver the Irvine McQuarrie 
Lecture on Thursday evening, Sept. 22. The course will be presented under the direction of 
Dr. John A. Anderson, Head, Department of Pediatrics. Registrants will also be invited to 
attend the meeting of the Northwestern Pediatric Society, which will be held on Friday, Sept. 23. 


Lodging and meal accommodations are available at the Center for Continua’’ » Study. 


VIII International Congress of Paediatrics.—The VIII International Congress of 
Paediatrics will be held in Copenhagen, on July 22-27, 1956. 

The Scientific program comprises plenary sessions, round-table conferences, sectional 
meetings, and an exhibition. 


At the plenary sessions the following lectures will be held: 


Monday, July 23 


1. Prenatal Injuries and Malformations. 


1. Genetic injuries from irradiation (atomic bomb). 


2. Prenatal infections. 


3. Prenatal prophylaxis. 


Il. Chemical Agents. 
1. Fluoridated water in the prevention of dental caries. 


2. Dangers involved in the use of anttbiotics. 
3. Dangers from industrially manufactured foods. 
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Tuesday, July 24 
. Pathology of the Newborn: Anoxia. 
1. Mechanism of anoxia. 
2. Pathological anatomy of anoxia. 
3. Oxygen therapy—value and risks. 
. Surgery. 
1. Malignant diseases in childhood. 
2. Urological problems. 
3. Late results of operation for cyanotic heart diseases. 


Wednesday, July 25 
. Child Psychiatry. 
1. Neuroses in childhood. 
2. Prevention of accidents. 
3. Early diagnosis of mental deficiency. 
. Neurology. 
1. Hydrocephalus. 
2. Cerebral palsy—results of long-term physiotherapy. 
3. Kernicterus. 
Thursday, July 26 
. Infections. 
1. Vaccination against poliomyelitis. 
. Allergy. 
1. Bacterial allergy: Diagnosis and incidence. 
2. Bacterial allergy: Treatment and results. 


Friday, July 27 
. Problems in Tropical Pediatrics. 
1. Kwashiorkor. 
2. Chagas’ Disease. 
3. Ascariasis. 
. Tuberculosis. 
1. Prophylaxis of tuberculosis. 
2. Treatment of primary tuberculosis. 
3. Treatment of tuberculous meningitis. 
Proffered papers will be read in sectional meetings. 
It is also planned to arrange round-table conferences with the following subjects : 
. Auricular septal defect. 
. Epilepsy. 
. Leukemia. 
. Hemophilia. 
. Amino acid metabolism. 
. Nephrosis. 
. Water and electrolyte metabolism in dehydration. 


. The adrenogenital syndrome. 


Films of pediatric interest will be shown in the Congress Cinema. 
A scientific and technical exhibition will be arranged in connection with the Congress. 


The preliminary program will be sent out in a few weeks. 
For further information please apply to: VIII International Congress of Paediatrics, Domus 
Medica, 12 A Kristianiagade, Copenhagen @, Denmark. 
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Books 


Fisiologia y patologia de la alimentacién del lactante. By L. F. Meyer and E. Nassau. 
Price, not given. Pp. 499, with 61 illustrations. Assandri, Cordoba, Argentina, 1954. 


Die Bedeutung der Friihkindlichen Hirnschadigung fiir die Kinderpsychiatrie. By 
Gerhard Gollnitz. Price, 19.50 Deutsche marks. Pp. 149, with 76 illustrations. VEB Georg 
Thieme, Hainstrasse 17-19, Leipzig Cl, 1954. 


Developpement psycho-moteur du premier age. By Cyrille Koupernik. Price, 500 francs. 
Pp. 197, with 57 illustrations. Presses universitaires de France, 108 boulevard Saint-Germain, 
Paris, 6*, 1954. 


Culture and Human Fertility: A Study of the Relation of Cultural Conditions to 
Fertility in Non-Industrial and Transitional Societies. By Frank Lorimer, with 
special contributions by Meyer Fortes, K. A. Busia, Audrey I. Richards, Priscilla Reining, 
and Giorgio Mortara. Price, $4.50. Pp. 513. UNESCO, Columbia University Press, 2960 
Broadway, New York 27, 1955. 


Health Supervision of Young Children: A Guide for Practicing Physicians and Child 
Health Conference Personnel. By Committee on Child Health of the American Public 
Health Association. Price, $2. Pp. 180. American Public Health Association, 1790 Broad- 
way, New York 19, 1955. 


Notes on Infant Feeding. Edition 4. By Stanley Graham and Robert A. Shanks. Price, $2. 
Pp. 74, with no illustrations. Williams & Wilkins Company, Mount Royal and Guilford 
Aves., Baltimore 2, 1954. 


This paper-bound booklet is an outline of infant feeding for use by the medical students at 
the Royal Hospital for Sick Children, Glasgow, Scotland. 

The principles stressed are the same as those used in the United States. Tine methods used 
in artificial feeding of infants are based on the caloric requirements of the infant and the caloric 
values of the foods used. 

The fundamental physiological principles of feeding are briefly surveyed. 

While the outline is brief, it is complete, and no space is wasted on discussions unrelated 
to the subject. 

It is interesting to note that the British government supplies orange juice concentrate for 
vitamin C, fortified cod liver oil for vitamin D, and powdered milk to infants without charge. 

The booklet makes infant feeding a simplified subject, which is as it should be currently. 


Textbook of Pediatrics. Edited by Waldo E. Nelson. Price, $15.00. Pp. 1581, with 440 

illustrations. W. B. Saunders Company, 218 W. Washington Sq., Philadelphia, 1954. 

This edition is the third under the editorship of Dr. Nelson. It follows the fifth edition by 
four years and is the first edition on which the name of Mitchell is missing. Previous editions 
of this book were widely accepted as leaders in the field of Pediatrics. The recent edition lives 
up to this reputation in every respect. It has been extensively rewritten. How wide the revision 
has been is partially indicated by the fact that 12 contributors to the fifth edition are missing 
in this one, while 19 new authors have been added. Thus there are 19 entirely new sections, 
while practically all of the others have been revised. 

Some of the chapters are reorganized. The discussions of the newborn and the premature 
infant are combined in a single chapter instead of two. Malignant tumors and miscellaneous 
diseases have been moved to a more logical location toward the end of the book. Virus infections 
are more completely covered. New chapters on burns and radiation injury are added. 
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In spite of extensive revision it is startling to note that instead of the usual trend toward 
larger and larger texts, this one has been reduced in size by 100 pages. There is no apparent 
loss in comprehensive coverage. The index, despite the reduction in text has been expanded by 
25 pages. 

Without question, this edition will be as well received as were its predecessors. 


Handbook of Cardiology for Nurses. By Walter Modell, M.D., and Doris R. Schwartz, 
M.D. Price, $4.25. Pp. 320, with 3 illustrations. Springer Publishing Company, 44 E. 23d 
St., New York, 1954. 


This handbook follows the usual pattern of textbooks for nurses. The symptoms and signs of 
the usual types of heart disease are described, followed by a discussion of the various forms of 
treatment, including drugs, surgery, diet, climate, and psychotherapy. The discussion is clear and 
orderly. The book can be heartily recommended to the nurse who is devoting herself to the care 
of cardiac patients. 


Case Studies in Childhood Emotional Disabilities. Vol. 1. Edited by George E. Gardner, 
Ph.D., M.D. Price, $5. Pp. 368. American Orthopsychiatric Association, Inc., New York, 
1953. 


Since 1950, the annual meetings of the American Orthopsychiatric Association have taken 
the form of a series of workshops where case studies are presented to relatively small groups 
of professionally trained people. This volume is a collection of 13 such case presentations by 
groups of psychiatrists and psychoanalysts from various clinics. Each report consists of detailed 
psychiatric interviews with the child and frequently with the mother. The reports are an example 
of good teamwork between psychiatrist, social worker, and clinic group. 

The cases include age groups ranging from early childhood to adolescence. The emotional 
disabilities studied were stuttering, petit mal with enuresis, delinquent adolescence, acute anxiety, 
destructive behavior, and obesity. 

One case presentation, entitled “Psychogenic Diarrhea and Phobia in a 6% Year Old Girl,” 
by Melitta Sperling, gives a detailed report of a child whose diarrhea began in infancy and 
persisted several years. The author makes no mention of common physical causes for the 
diarrhea, but assumes without discussion or proof that the diarrhea is psychogenic due to phobia. 

The case studies are for the most part psychoanalytic in their approach, which makes this 
collection of presentation a valuable contribution to teaching in the field of psychoanalysis. To 
the pediatrician, the book is a reminder that severely emotionally disturbed children require 
help from well-trained psychiatric teams. 


The Voice of Neurosis. By Paul J. Moses, M.D. Price, $4. Pp. 125. Grune & Stratton, Inc., 
381 4th Ave., New York, 1954. 


The relationship between vocal abnormalities and emotional disturbances has been recognized 
for many years. But, as the author of this particular work points out in his introduction, the 
training of the psychiatrist does not include analysis of the voice, nor does the training of the 
laryngologist provide sufficient background for his understanding of emotional problems. Since 
Dr. Moses represents one of the rare individuals whose qualifications apparently include con- 
siderable experience in both fields, this monograph warrants careful study. 

A plea is made for the development of acoustic examination of the human voice as a scientific 
process. This ability to perceive the human voice correctly and to interpret it properly is spoken 
of as “creative hearing.” Among other chapters of this work are those on the ontogenesis of 
the voice, on acoustic dimensions of voice (respiration, range, registers, resonance, and rhythm), 
other dimensions (melody, intensity, speed, accents, emphasis) and further significant features of 
voice, such as pathos, mannerisms, melism (personal appeal), and exactness. In the final chap- 
ters are to be found excellent discussions of the vocal features of neurosis, illustrated with 
applicable case histories. 

By and large this work must be regarded as a highly specialized monograph. Laryngologists, 
psychiatrists, and speech therapists will be stimulated by the unified approach to their common 
problems. 
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BOOKS 
+ : La Terapia della nefrosi nel bambino. By Carlo Imperato. Price, 1500 lire. Pp. 245. 


Edizioni scientifiche italiane, Galleria Umberto I, 83, Naples, 1954. 


‘ “The treatment of the nephrosis syndrome is always a field of therapy in which the 
intelligence, the experience and the tenacity of the physician are found of the greatest use.” 
Thus Imperato concludes this treatise on nephrosis with especial emphasis on its treatment. 

Twelve cases of nephrosis in children 2 to 12 years of age are presented in detail; each " 
child has been the subject of prolonged hospital study; many therapeutic procedures were tried. | 
Including three more recent cases, he is able to report clinical cures in nine, improvement in 
five, and no change in one. The urinary findings and electrophoresis tests on the sera of seven 
of these nine were also normal. In these seven, the duration of the cure was at the time of the 
writing from 9 to 26 months. 

The overcoming of the hypoproteinemia is regarded as the primary function of his 

recommended therapy. A high-protein diet and frequent intravenous injections of blood serum . 
and of amino acids are also means of obtaining this result. The second aim in therapy is the 2 
limitation of salt intake. The third aim is the giving of corticotropin (ACTH) and cortisone; 
these hormones were found to be very effective in overcoming the edema. The dosage, the 
number of cycles, and the duration of this treatment had to be adjusted to the individual case. 
The effect was frequently only transitory, but in the writer’s experience, these hormones were 
the most effective measures in restoring normal proteinemia and cholesterolemia values in 
nephrosis patients. The fourth aim in treating nephrosis is the use of antibiotics in preventing 
and relieving intercurrent infections. 


Kinderorthopadie. By Rupprecht Bembeck. Price, not given. Pp. 226, with 174 illustrations. 
i Georg Thieme Verlag, Stuttgart, Herdweg 63, 1954. 


This volume is devoted exclusively to children’s orthopedics and reflects the current 
thinking in Germany about the deformities, their prevention and correction. 
Congenital clubfoot and dislocated hip are emphasized. The author has carefully selected 
his illustration material to emphasize the important concepts of pathogenesis, radiology, and 
: clinical findings in these conditions. 
The orthopedic problems of the child with poliomyelitis and the cerebral spastic are not 
emphasized. 
The author emphasizes only those fractures which produce deformity. 
The treatment of the various conditions is not given in detail, but the principles of treatment 
ra for each condition are ably stated. It is a pleasure to recommend highly this German textbook 
E of children’s orthopedics to the readers of this JouRNAL. 


Die Lunge des Kindes. By Prof. Dr. Stefan Engel. Price, 29.70 marks. Pp. 286, with 283 
illustrations. Georg Thieme Verlag, Stuttgart, Herdweg 63, 1950. 


The author is well known for his many publications on the respiratory system in childhood. 

i The present volume deals with the growth, anatomy, physiology, and pathology of the lungs 

in different age periods, from newborn period through puberty. The largest part of the book is 

devoted to the anatomy and histology of the lungs and the bronchial tree, while the physiology 

gets less attention. The author justifies his anatomical approach as follows: “I am conscious 

that my approach is contrary to the present tendency. Anatomy is old-fashioned, function is 

modern. But where do we go, when we withdraw more and more from the solid anatomical 
foundations ?” 

Engel’s book is based almost entirely on his own investigations. Outstanding are the chapters 

on the pathology of the bronchial glands and the various types of pneumonia. Very stimulating 


. 

A is the concept of age disposition. Engel’s work provides a solid anatomical basis for the study 
& and understanding of the respiratory diseases in childhood. Paper, print, and illustrations are 
excellent. 

* Reducing Emotion Trauma in Hospitalized Children. By O. A. Faust, M.D. M. M. 


Burtt, M.D., E. G. Cermak, M.D., K. Jackson, M.D., and R. Winkley, A.B. Price, not 
given. Albany Research Project, Albany, N. Y., 1952. 


This is a three-year study of 140 tonsillectomized children forming the basis of a study in 
psychosomatic pediatrics. This research project originated from the departments of pediatrics 
and anesthesiology of the Albany Medical College. The hospital-anesthesia-operation experience 
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of tonsillectomy in young children is considered from the standpoint of emotional trauma in 
an attempt to develop a technique to reduce it. A “study” group and a “control” group were 
studied by a selected staff, and the age limits were 5 to 7 years, inclusive. Each child was 
visited in the home one week prior to hospitalization by a psychiatric social worker and the 
preoperative evening by the selected staff anesthesiologist. The child was made fully aware 
of the events related to anesthesia. The spirit of friendliness, warmth, and happiness in the 
hospital ward was stressed. Unnecessary preoperative procedures were eliminated. 

The case worker must be trained in the art of interviewing and experienced in work with 
children. Translating data into terms capable of codification requires experience with the 
behavior and emotional reactions of children. 

One portion of the cases had sedative premedication, secobarbital (Seconal) or pentobarbital 
(Nembutal), % grain two hours before operation. The other portion psychologically prepared 
had neither the undesirable side-effects of stormy inductions nor of heavy premedication. When 
sedative and psychological preparation were used together, induction time was increased. A 
properly prepared child, rather than experiencing emotional trauma, may in some instances 
strengthen his courage and self assurance. Thirty cases of psychologically well-prepared children 
proved that less anesthetic agent was used, induction was more quiet, there was a milder excite- 
ment stage, and there was a more quiet operating room and a lack of physiologic depression 
from premedication. The patient learns to approach new situations with trust and confidence 
that doctors and nurses will treat him fairly, that the procedure is necessary and not punitive. 
Whether the parent should stay with the child postoperatively depends on the parent’s stability. 
A child well adjusted to a family environment of love, trust, and security requires and deserves 
factual preparation, and the time of hospitalization should preferably suit his own emotional 
balance. 

Emotional trauma is considered to be associated with an increase in any of the negative 
feelings: anxiety, suspiciousness, resentment, hostility, inadequacy, insecurity, or a desire to 
retaliate. Such a psychologic trauma may be exhibited in appetite and eating habits, dependency, 
disposition, sleep habits, and mannnerisms. 

The pediatrician is in the key position to dispel many preoperative anxieties. The result will 
depend on the pediatrician, the child, and all hospital contacts. 

This reviewer feels that this report contains unnecessary detail, but opinion will vary accord- 
ing to the basic interests of the reader. Surgeons will welcome such a study as highly important 
and the psychologic preparation as far superior to the sedation, except in unusual circumstances. 
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2.5 cc. Hypertussis eliminates massive dosage in whoop- 
ing cough treatment or passive prevention. A crystal- 
clear homologous protein, 2.5 cc. Hypertussis contains 
the gamma globulin equivalent of 25 cc. of human 
hyper-immune serum. This specific anti-pertussis frac- 
tion is concentrated 10-fold to obviate the pain and 
inconvenience associated with massive dosage—giving 
you the advantage of 

“a thimbleful of dosage for a handful of baby.” 


Hypertussis will not interfere with 
the use of antibiotics where they - 


may be indicated. CUTTER 
2.5 cc. Hypertussis is supplied in 2.5 

cc. (one dose) vials, ready for immedi- 

ate intramuscular injection. 


For whooping cough prophylaxis 
and treatment specify 


2.5cc. HYPERTUSSIS’ 


(anti-pertussis serum-human) 


a thimbleful of dosage 

or 
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THUMBSUCKING 


since infancy caused this 4 year old's malocclusion. 


THUM broke the habit and teeth returned 


i | to normal position in 9 months. 


TRADE MARK 


Get Thum at your druggist or surgical dealer. Pre- 
scribed by physicians for over 20 years. 


PRESCRIPTION SERVICE FOR 
ALLERGIC DISEASES 


Allergenic Extracts, Diagnostic and Therapeutic NON-TIPPING WALKER 
FOR THE 


Devoted exclusively to the manufacture of HANDICAPPED INFANT 


pollen, fungus, epidermal, food, dust, and Solidly 
miscellaneous allergenic extracts for the Welded 

Balance Ring 
diagnosis and treatment of allergic con- 


and 
Adjustable 
ditions. Saddle Seat 


A pollen check list for your state and other Adjustable 


literature sent on request. — 

; To Buy Invalex Sickroom and 

U. S. Government License No. 103 Invalid Equi ' 
since 1929 Produces a Satisfied User 


See Your Local Dealer or Write Us for Details 
ALLERGY LABORATORIES, INC. 
Pasteur Medical Building 1111 N. Lee Ave. |  INVALEX > 


741. W. Seventeenth St. Long Beach 13. California 


ic 
Pioneers” First 
Aids 
Children 
Between 
the 
of 
~ 1% Yrs. 
Yrs. 
Oklahoma City 1, Oklahoma co., INC. 
| 


Borcherat 


(MALT SOUP 


A gentle laxative modifier of milk. One or two table- 

spoonfuls in the day's formula—or in water for breast 

fed babies—produce a marked change in the stool. 
SAVES DOCTOR'S TIME, TOO! 


*Specially processed non-diastatic Fewer phone calls from anxious mothers. Malt Soup 
malt extract neutralized with po- Extract is merely added to the formula. Prompt results. 
tassium carbonate. In 8 oz. and 16 Easy for mother to prepare and administer. Does not 
oz. bottles. upset the baby. 
BORCHERDT MALT EXTRACT CO. 
Send for Samples 
and Litérature 217 N. Wolcott Ave. + Chicago 12, Ill. 


YOUR 


Divided into sections, one devoted to 

books and the other to periodical literature, 
GUIDE TO the QUARTERLY CUMULATIVE 

INDEX MEDICUS contains a list of 

current publications alphabetized 

CURRENT PUBLICATIONS as to authors and subjects. The exact 

bibliographic reference is given under the 
author with titles in the original language, 
while titles under subjects are all in 
English. The index also inciudes a listing 
of journals, addresses and publishers. 


The QUARTERLY CUMULATIVE 

INDEX MEDICUS appears twice a year; 

volumes are cloth bound and cover 

4 periodicals for six months as indicated 

Cumulative on the publication. These two volumes will 
be a convenient and inclusive reference 

for current medical literature. Invaluable 

for practitioners, specialists, teachers, 


I n dex Me d 1 cu S editors, writers, investigators, 


students and libraries. 


Quarterly 


WITH AUTHORS 
SUBSCRIPTION PRICE $20.00 PER YEAR AND SUBJECTS... 


CANADIAN AND FOREIGN $22.00 PER YEAR 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN ° CHICAGO 10 
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for strong, sturdy, solid growth 


Lactum 


NUTRITIONALLY SOUND FORMULA FOR INFANTS 


Lactum®-fed babies get all the proved benefits 

of a cow’s milk and Dextri-Maltose® formula. 
Mothers appreciate the convenience and simplicity 
of this ready-prepared formula. Physicians are 
assured the important protein margin of safety 

for sturdy growth. 


Lactum-fed babies are typically sturdy babies because 
Lactum supplies ample protein for sound growth 
and development. 


The generous protein intake of babies fed milk and 
carbohydrate formulas such as Lactum promotes the 
formation of muscle mass. It also provides for good tissue 
turgor and excellent motor development.! 


(1) Jeans, P. C., in A. M. A. Handbook of Nutrition, 
ed. 2, Philadelphia, Blakiston, 1951, pp. 275-278. 


SYMBOL OF SERVICE TO THE PHYSICIAN 


MEAD JOHNSON & COMPANY + EVANSVILLE, INDIANA, U.S.A. 
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TRIDIONE® 
(CTRIMETHADIONE, ABBOTT) 
First successful 
synthetic agent—now 
agent of choice—for the 
symptomatic control of petit 
mal, myoclonic jerks and : 
akinetic seizures. PARADIONE® 
(PARAMETHADIONE, ABBOTT) 
Homologue to TRIDIONE. 
An alternate preparation 
which is often effective in 
cases refractory to TRIDIONE 
therapy. For treatment of 


G E Mi N L® the petit mal triad. 


(METHARBITAL, ABBOTT) 
A new drug of low 
toxicity for grand mal, 
myoclonic, petit mal and 
mixed seizures. Effective in : 
epilepsies associated with “< 
organic brain damage. PHENURONE® 
(PHENACEMIDE, ABBOTT) 
A potent anticonvulsant 
for psychomotor epilepsy, 
grand mal, petit mal, and 
mixed seizures. Often successful 
where other therapy 
has failed. 


These modern anticonvulsants represent dramatic hope for 
full anc continuous control of epileptic seizures. Used wisely 
and carefully, each has its specific advantages. With 
TRIDIONE .., PARADIONE... PHENURONE ... and 
GEMONIL you can individualize your therapy. Use any one 
of the four ...add... alternate . . . or combine drugs; now 
you can make the treatment fit the specific seizure type. 
Write today for professional literature on any or all of these 
important anticonvulsants. Abbott 

Laboratories, North Chicago, Illinois. 
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For Nasal 


Congestion in 


Neo-Synephrine, a gentle, dependable 
decongestant for colds, sinusitis, hay fever 
and allergic rhinitis, is now available in a 
form especially well suited for children: 


NEO-SYNEPHRINE 
0.25% 


Podiathic Nosall Spray 


Unbreakable plastic + Uniformly fine mist 
Leakproof 
Small pocket size + No sting + No fuss 


Contains Zephiran® Cl 0.02% (1:5000), anti- 
bacterial wetting agent and preservative for 
greater efficiency. 


Children easily learn to use Neo-Synephrine Pediatric Nasal 

Spray themselves with adult supervision. Also suitable for adults 

who prefer a mild nasal spray. Squeeze bottles, 20cc. 


inc. 


New Yorn 18, N.Y. Winosor, Onr. 
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